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The aim of the research — to conduct biopharmaceutical tests of
capsules with a self-emulsifying delivery system of simvastatin
to confirm the effectiveness and feasibility of introducing into
the composition of self-emulsifying drug delivery systems active
pharmaceutical ingredients that are difficult to dissolve in the
gastric juice environment.

Material and methods. Substances, excipients, reagents and ma-
terials used during research were simvastatin (India, p. DK40-
2005021, 99.09 %), castor oil (Ukraine), polyethylene glycol 40
hydrogenated castor oil (India), Tween 80 (Ukraine), glycerol
monostearate (Gustav Heess GmbH, Germany), polyethylene gly-
col 100 stearate (ERCA, Italy), hard gelatin capsules No. 3 white
(China), 0.1 M hydrochloric acid solution (made from concentrat-
ed hydrochloric acid), ethanol 96 % (Ukraine), filter paper 90 mm
white tape (Ukraine). The reference drug is “Simvastatin-Sandoz”’
(Salyutas Pharma, Germany, series LX5161).

An Evolution 60S spectrophotometer (USA) was used to carry
out studies by absorption spectrophotometry.

Results. Preliminary study of the absorption spectra of absorption
of the substance, bases, gelatin capsules, developed self-emulsify-
ing systems and the reference drug made it possible to predict and
optimize the conduct of biopharmaceutical research. The study
of the release of simvastatin from the developed delivery systems
and the reference drug, which was carried out at a temperature of
37 °C in an environment of 0.1M hydrochloric acid, showed that
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the introduction of simvastatin into the composition of the inves-
tigated self-emulsifying compositions allows to increase its solu-
bility in this solvent by five times, compared to the reference drug.
Conclusions. The obtained results indicate the effectiveness of the
introduction of simvastatin into the composition of self-emulsify-
ing drug delivery systems and the feasibility of using such systems
to improve the solubility and accelerate the release of a poorly
water-soluble active pharmaceutical ingredient into the gastric
Juice environment

Keywords: self-emulsifying drug delivery systems, accelerated
release, increased solubility, simvastatin capsules

References

1. Salawi, A. (2022). Self-emulsifying drug delivery sys-
tems: a novel approach to deliver drugs. Drug Delivery, 29 (1),
1811-1823. doi: https://doi.org/10.1080/10717544.2022.2083724

2. Pehlivanov, I. (2020). Self-Emulsifying Drug Delivery
Systems (SEDDS): Excipient Selection, Formulation and Char-
acterization. Journal of IMAB, 26 (3), 3226-3233. doi: https://
doi.org/10.5272/jimab.2020263.3226

3. Pehlivanov, L. (2020). Self-emulsifying drug delivery sys-
tems (sedds): excipient selection, formulation and characterization.
Journal of IMAB — Annual Proceeding (Scientific Papers), 26 (3),
3226-3233. doi: https://doi.org/10.5272/jimab.2020263.3226

4. Derzhavna farmakopeia Ukrainy. Vol. 2 (2014). Kharkiv:
DP «Ukrainskyi naukovyi tsentr yakosti likarskykh zasobivy», 723.

5. Chen, Zh. Q., Liu, Y., Zhao, J. H., Wang, L., Feng, N. P.
(2012). Improved Oral Bioavailability of Poorly Water-Soluble
Indirubin by a Supersaturatable Self-Emulsifying Drug Delivery
System. International Journal of Nanomedicine, 7, 1115-1125.
doi: https://doi.org/10.2147/ijn.s28761

6. Kazi, M., Al amri, R., Alanazi, F. K., Hussain, M. D.
(2018). In vitro Methods for In vitro-In vivo Correlation (IVIVC)
for Poorly Water Soluble Drugs: Lipid Based Formulation Per-
spective. Current Drug Delivery, 15 (7), 918-929. doi: https://
doi.org/10.2174/1567201815666180116090910

7. Mahmood, A., Haneef, R., Al Meslamani, A. Z., Bostanu-
din, M. F,, Sohail, M., Sarfraz, M., Arafat, M. (2022). Papain-Dec-
orated Mucopenetrating SEDDS: A Tentative Approach to Combat
Absorption Issues of Acyclovir via the Oral Route. Pharmaceutics,
14 (8), 1584. doi: https://doi.org/10.3390/pharmaceutics 14081584

8. Zupanci¢, O., Rohrer, J., Thanh Lam, H., GrieBin-
ger, J. A., Bernkop-Schniirch, A. (2017). Development and in
vitro characterization of self-emulsifying drug delivery system
(SEDDS) for oral opioid peptide delivery. Drug Development
and Industrial Pharmacy, 43 (10), 1694—1702. doi: https://doi.org/
10.1080/03639045.2017.1338722

9. Leichner, C., Baus, R. A., Jelkmann, M., Plautz, M.,
Barthelmes, J., Dinnhaupt, S., Bernkop-Schniirch, A. (2019).
In vitro evaluation of a self-emulsifying drug delivery system
(SEDDS) for nasal administration of dimenhydrinate. Drug De-
livery and Translational Research, 9 (5), 945-955. doi: https://
doi.org/10.1007/s13346-019-00634-1

10. Abou Assi, R., M. Abdulbaqi, 1., Seok Ming, T,
Siok Yee, C., A. Wahab, H., Asif, S. M., Darwis, Y. (2020). Liquid
and Solid Self-Emulsifying Drug Delivery Systems (SEDDs) as
Carriers for the Oral Delivery of Azithromycin: Optimization, In


https://www.scopus.com/redirect.uri?url=https://orcid.org/0000-0003-3189-7394&authorId=57200448641&origin=AuthorProfile&orcId=0000-0003-3189-7394&category=orcidLink

ScienceRise: Pharmaceutical Science

Ne 2(42)2023

Vitro Characterization and Stability Assessment. Pharmaceutics,
12 (11), 1052. doi: https://doi.org/10.3390/pharmaceutics12111052

11. Singh, M. K., Singh, M. P., Jain, A. P., Lokesh, K. R.
(2021). Formulation And Evaluation Of Self Emulsifying Drug
Delivery System (SEDDS) Of Commiphora Wightti Extract.
Journal of Advanced Scientific Research, 12 (1), 140-149. doi:
https://doi.org/10.55218/jasr.202112118

12. Singh, B., Beg, S., Khurana, R. K., Sandhu, P. S,
Kaur, R., Katare, O. P. (2014). Recent Advances in Self-Emul-
sifying Drug Delivery Systems (SEDDS). Critical Reviews in
Therapeutic Drug Carrier Systems, 31 (2), 121-185. doi: https://
doi.org/10.1615/critrevtherdrugcarriersyst.2014008502

13. Jiang, F., Choi, J.-Y., Lee, J.-H., Ryu, S., Park, Z.-W.,
Lee, J.-G. et al. (2017). The influences of SLCO1B1 and ABCB1
genotypes on the pharmacokinetics of simvastatin, in relation to
CYP3A4 inhibition. Pharmacogenomics, 18 (5), 459-469. doi:
https://doi.org/10.2217/pgs-2016-0199

14. Giddam, R. K., Hepsiba, S., Mukeri, I. H. (2022).
Formulation of Self Emulsifying Drug Delivery System of Do-
lutegravir sodium. Journal of Xi’an Shiyou University, Natural
Science Edition, 18 (12), 195-209.

15. European Department for the Quality of Medicines
(2013). European Pharmacopoeia. Strasbourg, 3655.

16. The MHLW Ministerial Notification No. 220 (2021).
The Japanese Pharmacopoeia. Tokyo, 2587.

17. Derzhavna farmakopeia Ukrainy. Vol. 1. (2015)
Kharkiv: DP «Ukrainskyi naukovyi tsentr yakosti likarskykh
zasobivy, 1126.

18. Bodnar, L. A., Polovko, N. P. (2023). The study on the
development of self-emulsifying compositions with simvastatin.
News of Pharmacy, 105 (1), 32-37. doi: https://doi.org/10.24959/
nphj.23.104

19. Vinit, Ch., Kavya, R., Kashmira, A. (2014). Develop-
ment of uv spectrophotometric methods and validation for estima-
tion of simvastatin in bulk and tablet dosage form by absorbance
maxima and area under the curve method. Journal of Applied Phar-
macy, 6 (1), 55-64. doi: https://doi.org/10.21065/19204159.6.55

20. Erk, N. (2002). Rapid spectrophotometric method for
quantitative determination of simvastatin and fluvastatin in hu-
man serum and pharmaceutical formulations. Pharmazie, 57 (12),
817-819.

21.Lee, Y. Z.,Seow, E. K., Lim, S. C., Yuen, K. H., Abdul
Karim Khan, N. (2021). Formulation and In Vivo Evaluation of a
Solid Self-Emulsifying Drug Delivery System Using Oily Liquid
Tocotrienols as Model Active Substance. Pharmaceutics, 13 (11),
1777. doi: https://doi.org/10.3390/pharmaceutics13111777

DOI: 10.15587/2519-4852.2023.277461

DEVELOPMENT OF THE SPECTROPHOTOMETRIC
METHOD FOR THE DETERMINATION OF
ROSUVASTATIN IN TABLETS BY USING
BROMOPHENOL BLUE

p. 11-19

Liudmyla Halka, Postgraduate Student, Department of Phar-
maceutical Chemistry, I. Horbachevsky Ternopil National Medi-
cal University, Voli sq., 1, Ternopil, Ukraine, 46001

ORCID: https://orcid.org/0000-0002-6409-5673

Tetyana Kucher, PhD, Associate Professor, Department of
Pharmaceutical Chemistry, I. Horbachevsky Ternopil National
Medical University, Voli sq., 1, Ternopil, Ukraine, 46001
ORCID: https://orcid.org/0000-0001-9879-5590

Liubomyr Kryskiw, PhD, Associate Professor, Department of
Pharmaceutical Chemistry, I. Horbachevsky Ternopil National
Medical University, Voli sq., 1, Ternopil, Ukraine, 46001
ORCID: https://orcid.org/0000-0001-5129-8167

Marjan Piponsk, PhD, Head of Department, Instrumental Anal-
ysis, Quality Control Department, Replek Farm Ltd. Company
for pharmaceutical-chemical products, Kozle str., 188, Skopje,
Republic of Macedonia, 1000

ORCID: https://orcid.org/0000-0001-7726-9938

Iryna Furdela, Department of Pharmaceutical Chemistry, I.
Horbachevsky Ternopil National Medical University, Voli sq., 1,
Ternopil, Ukraine, 46001

Tetyana Uglyar, PhD, Associate Professor, Department of On-
cology, Radiodiagnosis, Radiotherapy and Radiation Medicin, .
Horbachevsky Ternopil National Medical University, Voli sq., 1,
Ternopil, Ukraine, 46001

ORCID: https://orcid.org/0000-0001-8147-730X

Olha Poliak, PhD, Associate Professor, Department of Pharma-
ceutical Chemistry, I. Horbachevsky Ternopil National Medical
University, Voli sq., 1, Ternopil, Ukraine, 46001

ORCID: https://orcid.org/0000-0003-4765-395X

Liliya Logoyda, Doctor of Pharmaceutical Sciences, Professor,
Head of Department, Department of Pharmaceutical Chemistry,
I. Horbachevsky Ternopil National Medical University, Voli sq.,
1, Ternopil, Ukraine, 46001

E-mail: logojda@tdmu.edu.ua

ORCID: https://orcid.org/0000-0002-5252-8806

The aim of the work was to develop a spectrophotometric method
for the determination of rosuvastatin in tablets based on the reaction
with BPB in compliance with the principles of «green» chemistry.
Material and methods. Analytical equipment: two-beam UV-vis-
ible spectrophotometer Shimadzu model -UV 1800 (Japan), soft-
ware UV-Probe 2.62, electronic laboratory balance RAD WAG
AS 200/C. The following APIs, dosage forms, reagents and
solvents were used in work: pharmacopoeial standard sample
(CRS) of rosuvastatin calcium (Sigma-Aldrich, (=98 %, HPLC)),
BCG (Sigma-Aldrich, (> 98 %, HPLC)), «Rosuvastatiny tablets
10 mg, 15 mg, 20 mg, methanol (Honeywell, (= 99.9 %, GC)),
ethanol (Honeywell, (= 99.9 %, GC)), chloroform (Honeywell,
(= 99.9 %, GC)), acetonitrile (Honeywell, (= 99.9 %, GC)), and
ethyl acetate (Honeywell, (> 99.7 %, GC)).

Results and discussion. A spectrophotometric method for deter-
mining rosuvastatin by reaction with BPB in an acetonitrile solu-
tion using the absorption maximum at a wavelength of 595 nm has
been developed. Stoichiometric ratios of reactive components were
established, which were 1:1. The developed method for the quan-
titative determination of rosuvastatin was validated following the
requirements of the SPhU. The analytical method was linear in the
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7.99-23.97 umol/L concentration range. The LOD and LOQ val-
ues were calculated to be 0.77 umol/L and 2.36 umol/L. According
to the «greennessy pictogram of the analytical method using the
AGREE method, the score was 0.77, indicating that the proposed
spectrophotometric method for determining rosuvastatin was devel-
oped in compliance with the principles of «green» chemistry.
Conclusions. An eco-friendly spectrophotometric method has
been developed to quantitatively determine rosuvastatin in
tablets based on the reaction with BPB. The appropriate sul-
fophthalein dye (BPB) and its concentration (4.00%10%), the
optimal eco-friendly solvent (acetonitrile), and the appropriate
wavelength (595 nm) were chosen, and the sensitivity of the re-
action was calculated. The analytical method was validated, and
its possibility for use in the pharmaceutical analysis was shown
Keywords: bromophenol blue, rosuvastatin, spectrophotometry,
validation, quantitative determination, tablets
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Aim. The work aimed to study the influence of the components of a
soft rectal medicine with carrot root extract and rutin on biophar-
maceutical parameters and its pharmacological activity.

Materials and methods. The objects of the study were samples of
soft pharmaceutical forms made on different bases. Pharmacologi-
cal, biopharmaceutical, physicochemical and pharmacotechnolog-
ical research methods were used in the study.

The results. According to the data of organoleptic studies, determi-
nation of colloidal stability, and determination of pH, it was estab-
lished that the studied samples were stable during the entire obser-
vation period. According to the data of rheological studies, it was

established that all systems are thixotropic. However; the recovery

time of the system is different, which is related to the physicochem-
ical properties of auxiliary substances included in the samples. The

performed spectral analysis of dialysate solutions of experimental

samples of soft medicine indicates the possibility of quantitative de-
termination of the number of flavonoids in dialysates in terms of ru-
tin. The components of the base of the samples and the thick extract

of carrot roots do not interfere with the determination of rutin in

dialysates with pH 6.8 by the absorption spectrophotometry method

at a wavelength of 352 nm. The analysis of the obtained results of
the study of the release of rutin from samples into a phosphate buffer

solution by dialysis through a semipermeable membrane shows that

the complete release is provided by auxiliary substances used in the

preparation of sample No. 4, which is an emulsion of the first kind.
The obtained data from pharmacological studies on the dynamics

of planimetric indicators on the model of stencil wounds in rats

demonstrated a wound-healing effect in all the studied samples and

the reference agent - Hemorol suppositories. However, using sam-
ple No. 4 in the treatment of a stencil wound promotes faster healing,
which in clinical use can contribute to reducing the risk of infection,
the spread of infection, and reducing the area of the wound defect.
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Conclusions. According to the results of the complex studies,
moderate advantages of sample No. 4 over the comparison drug
and other samples have been established, determining the per-
spective of further research

Keywords: thick extract of carrot roots, rutin, technology, analysis,
proctological diseases
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Among the most acute problems of the Republic of Kazakhstan, it
should be noted that the creation and development of a pharma-
ceutical base that meets all international standards, the develop-
ment of the production of original domestic drugs, and the cre-
ation of safe and environmentally friendly technologies for their
production. In this direction, plants of the genus Populus (poplar)
of the Salicaceae (willow) family have an advantage due to large
reserves of renewable raw materials (poplar plantations in the
North Kazakhstan region have industrial reserves of medicinal
raw materials) and the content of various classes of compounds
with a wide range of biological activity.

The aim of this work was to study the qualitative composition of
substances from the buds of balsam poplar Populus balsamifera
obtained by extraction and barothermal methods.

Objectives: to obtain the substance from the balsam poplar buds
Populus balsamifera by extraction and barothermal methods;
establish the qualitative composition of the obtained substances;
compare the composition of substances obtained by extraction
and barothermal methods.

Materials and methods. Balsam poplar buds were collected in
May 2021 near the village of Zarechny, North Kazakhstan region,
Republic of Kazakhstan.

A method for obtaining a substance from balsam poplar buds in-
cludes using freshly harvested balsam poplar buds and extraction
with solvents with an increasing polarity gradient. There were
used solvents: hexane, dichloromethane, and ethyl acetate. The
resulting extract was evaporated.

The results and conclusions: the results of the study showed the
almost complete identity of the qualitative composition of the hex-
ane extract of substances obtained by extraction and barothermal
methods. In the case of ethyl acetate fractions, the difference is the
presence of chalcones in the substance obtained by the barother-
mal method. Extraction with methylene chloride allows the sepa-
ration of flavonoids, and subsequent extraction with ethyl acetate
allows the separation of gibberellins

Keywords: Populus balsamifera, buds, pinostrobin, extraction,
barothermic method, flavonoids, chalcones, chromatography, the
composition of substances
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The aim. The study aimed to determine the prevalence of tobacco
smoking among pharmacy workers in Ukraine, their awareness
of the harmfulness of certain types of cigarettes, the attitude of
pharmacy managers and pharmacists towards their colleagues’
smoking, as well as the ability of pharmacists to provide effec-
tive help in smoking cessation and assessment of prospects for
the participation of pharmacists in tobacco smoking control pro-
grams if such programs are to be implemented in Ukraine.
Materials and methods. The survey involved 239 employees of
Ukrainian pharmacies under the age of 30 working in different
regions. According to the geographical structure, the respon-
dents represent 22 regions of Ukraine.

Results. The experience of countries where active assistance to
those who want to quit smoking pharmacists are involved suggests
that pharmacists’support can help increase adherence to smoking
cessation drugs and provide additional behavioural support as an

adjunct to pharmacotherapy, which is quite effective. Currently,
there are no such programs in Ukraine.

The survey results show that Ukrainian pharmacists under the age
of 30 are aware of the dangers of smoking. Most of them assess the
level of their training in smoking cessation assistance as sufficient,
but they only mean advice on the use of drugs in smoking cessation.
Conclusions. Thus, in order to introduce the services of active
support by pharmacists for people trying to quit smoking in
Ukraine, it is required to create the necessary conditions for the
interest of pharmacies and pharmacists in carrying out this type of
activity and the implementation of programs of additional training
in methods of active support for people trying to quit smoking
Keywords: Tobacco smoking, pharmacists, smoking cessation,
nicotine addiction, tobacco replacement therapy, pharmacies
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OBTAINING THE SUBSTANCE ENOXAPARIN
SODIUM EQUIVALENT TO THE ORIGINAL
Clexane® AND Lovenox®. SELECTION OF
TECHNOLOGICAL PARAMETERS OF THE KEY
STAGE OF THE SYNTHESIS
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The aim: to carry out the key stage of synthesis to obtain a sub-
stance equivalent to the original drugs Clexane® and Lovenox®
by determining the technological parameters of the synthesis that
are critical from the point of view of the formation of the molecule
and studying the correlation between the structural characteris-
tics of Enoxaparin samples and the experimental conditions of the
technological process.

Materials and methods: samples of the Enoxaparin sodium sub-
stance were synthesized according to the method described in
the patent, as well as with a variation of the selected critical
technological parameters. The obtained samples of Enoxaparin
sodium were analyzed according to pharmacopoeial require-
ments, as well as by non-pharmacopoeial methods, such as
two-dimensional NMR spectroscopy and size exclusion chroma-
tography for detailed structural characterization of the molecule.
Results: determination and variation of technological parame-
ters critical for the formation of the molecule, such as tempera-
ture, the amount of alkali for the depolymerization reaction, and
the reaction time of the reaction mass, were determined and var-
ied. Enoxaparin sodium samples were developed according to
the selected parameters and a detailed analysis of the structure
of the obtained samples was carried out, followed by a compar-
ison with the original Clexane® and Lovenox®. It was estab-
lished that with an increase in the temperature of the reaction
mass, the amount of alkali and the holding time individually and
in combination, the degree of depolymerization increases, which
makes the composition of the molecule unbalanced in compari-
son with the original drugs Clexane® and Lovenox®.
Conclusions: As a result of the experiments, the technological
parameters of the synthesis of a sample of Enoxaparin sodium
were evaluated and determined, allowing to obtain a substance
comparable to the originator in terms of chemical structure (al-
kali/ heparin benzyl ester ratio 0.06; temperature — 57 °C, reac-
tion mixture holding time — 1.5 hours)

Keywords: Enoxaparin, Low molecular weight heparin, techno-
logical parameters, compositional analysis, HSQC, size-exclu-
sion chromatography, reducing, non-reducing ends
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This article analyses the current state of the pharmaceutical mar-
ket of the Republic of Kazakhstan for the period 2015-2021 and
diagnoses the current problems of pharmaceutical production.
The aim: to identify the current trends of the pharmaceutical mar-
ket in the Republic of Kazakhstan, its specific features and pros-
pects for the development of domestic pharmaceutical production.
Materials and methods: statistical data, survey results, mathemati-
cal-statistical and analytical comparative methods, SWOT analysis.
Research results: according to the results of statistical analysis,
pharmaceutical production increased by 101.1 billion tenges in
monetary terms compared to 2015, and the export of domestic prod-
ucts increased by 13.3 billion tenges. In 2020, the export of medical
preparations due to supplies to Russia amounted to 76.5 %, to Kyr-
gyzstan 6.5 % and Uzbekistan 4.8 %, to other countries — 12.3 %.
It is estimated that the volume of the pharmaceutical market of the
Republic of Kazakhstan in 2020, compared with 2019, increased by
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21.3 % as a result of the development of domestic production and
the implementation of the state support program. The total number
of medicines registered in the republic is 7449, and the share of do-
mestic production is 13.1 % (978 medical preparations), and 6471
medicines, 86.9 %, are imported. In addition, 9154 medical devices
have been registered, and the share of domestic products is 90 %.
Online direct expert survey (questionnaire) indicates that the re-
spondents are female pharmacists (74.5 %) aged 36 to 55 years
old (52.3 %) with 26-30 years of work experience (32.3 %), who
noted the strengths of the development of the pharmaceutical in-
dustry in Kazakhstan (U=1.35), as readiness for modernisation
and state support (47 %), political stability (44 %), weaknesses
(U=1.35) — insignificant capacity of the pharmaceutical market
(55.5 %), limited range of domestic pharmaceutical products
and substances (50.9 %), opportunities (U=1.4) — active invest-
ment policy (62.7 %), expansion of digital and remote channels
(25.4 %), threats (U=1.4) — import dependence (69.9 %), high
volatility of the tenge exchange rate (24.1 %,).

Based on the pharmaceutical market analysis and expert survey
of specialists, a strategic matrix of SWOT analysis was built.
Conclusion. As a result of the analysis, the dependence of the
pharmaceutical industry and the pharmaceutical market on im-
ported foreign medicines and substances were revealed. However,
the volume of pharmaceutical products produced in the Republic
of Kazakhstan increases annually. Therefore, for the further de-
velopment of the pharmaceutical industry of the Republic of Ka-
zakhstan, considering its import dependence, additional funding
is needed for research and educational activities for the develop-
ment of innovative medical preparations and substances
Keywords: pharmacy, pharmaceutical market, medical prepara-
tions, medical products, pharmaceutical production, SK-Pharma-
¢y, SWOT analysis, questionnaire, strategic matrix, Republic of
Kazakhstan

References

1. Korzh, 1., Olieinikova, N., Beketova, M., Kubarieva, 1.,
Korobova, Y., Sevriukov, O., Afanasenko, O. (2022). Compara-
tive analysis of drug consumption for the treatment of epilepsy
in Ukraine, Kazakhstan and Belarus. ScienceRise: Pharmaceu-
tical Science, 2 (36), 26-36. doi: https://doi.org/10.15587/2519-
4852.2022.255840

2. Almurzayeva, A., Zhakipbekov, K., Ashirov, M. (2022).
Competitiveness of the pharmaceutical industry of Kazakhstan.
European Journal of Clinical Pharmacology, 78 (1), S87—S87.

3. Tereshchenko, L., Zhirova, I. (2019). Analysis of the
dynamics of expenditures on pharmaceutical support of popula-
tion in Ukraine, Belarus republic and in European Union. Scien-
ceRise: Pharmaceutical Science, 4 (20), 10—14. doi: https://doi.
org/10.15587/2519-4852.2019.177193

4. Datkhayev, U., Shopabaeva, A., Zhakipbekov, K.,
Shertaeva, C., Umurzakhova, G., Sultanbekov, A. et al. (2016).
Determination of seasonal demand for pharmaceutical staff. In-
ternational Journal of Pharmaceutical Sciences Review and Re-
search, 36 (2), 105-111. Available at: https://globalresearchon-
line.net/journalcontents/v36-2/18.pdf

5. Umurzakhova, G., Zhakipbekov, K., Sultanbekov, A.,
Tulemissov, S., Dilbarkhanov, B., Sapakbay, M., Datkhayev, U.
(2017). Analyzing the Ways to Improve Personnel Management



ScienceRise: Pharmaceutical Science

Ne 2(42)2023

in the Pharmaceutical Industry of Kazakhstan. Journal of Global
Pharma Technology, 9 (11), 223-237.

6. Zhakipbekov, K., Umurzakhova, G., Sultanbekov, A.,
Issatayeva, N., Shopabaeva, A., Shertaeva, C., Datkhayev, U.
(2018). Communication skills as one of the main competences
of pharmacists. Annals of Tropical Medicine and Public Health,
11 (3), 62. https://doi.org/10.4103/atmph.atmph_194 17

7. Serikbayeva, E. A., Zhakipbekov, K. S., Umurzakho-
va, G. Zh., Datkhayev, U. M., Kauypova, F. E., Dyusembino-
va, G. A. (2020). Methods of Assessing the Possibility of Forming
a Branch Regional Clusters in RK. Systematic Reviews in Pharma-
cy, 11 (6), 425-434. Available at: https://www.sysrevpharm.org/
articles/methods-of-assessing-the-possibility-of-forming-a-
branch-regional-clusters-in-rk.pdf

8. Shertaeva, C., Tulemissov, S., Botabayeva, R., Blino-
va, O., Mamytbayeva, K., Zhanabayev, N., Ibragimov, G., Dat-
khayev, U., Zhakipbekov, K. (2014). Improvement of medicine
provision of patients with a chronic obstructive lung illness on
the basis of pharmaceutical and economical investigations. Life
Science Journal, 11 (9s), 16-23.

9. Li, Z., Li, X. (2021). Will Innovation of Pharmaceuti-
cal Manufacturing Improve Perceived Health? Frontiers in Pub-
lic Health, 9. doi: https://doi.org/10.3389/fpubh.2021.647357

10. Datkhayev, U. M., Sakipova, Z. B., Ustenova, G. O.,
Zhakipbekov, K. S., Kozhanova, K. K., Kapsalyamova, E. N. et
al. (2019). Validation of Spectrophotometric Method for Deter-
mination of Thiamazole in Liquids by Dissolution Test for the
Transdermal Form. Pharmaceutical Chemistry Journal, 53 (6),
572-576. doi: https://doi.org/10.1007/s11094-019-02039-3

11. Ashirov, M. Z., Datkhayev, U. M., Myrzakozha, D. A.,
Sato, H., Zhakipbekov, K. S., Rakhymbayev, N. A., Sadykov, B. N.
(2020). Study of Cold-Pressed Tobacco Seed Oil Properties by Gas
Chromatography Method. The Scientific World Journal, 2020, 1-5.
doi: https://doi.org/10.1155/2020/8852724

12. Turgumbayeva, A., Ustenova, G., Datkhayev, U., Ra-
himov, K., Abramavicius, S., Tunaityte, A. et al. (2020). Safflow-
er (Carthamus Tinctorius L.) a Potential Source of Drugs against
Cryptococcal Infections, Malaria and Leishmaniasis. Phyton,
89 (1), 137-146. doi: https://doi.org/10.32604/phyton.2020.07665

13. Tleubayeva, M. 1., Abdullabekova, R. M., Datkha-
yev, U. M., Ishmuratova, M. Yu., Alimzhanova, M. B., Kozha-
nova, K. K. et al. (2022). Investigation of CO2 Extract of Por-
tulaca oleracea for Antioxidant Activity from Raw Material
Cultivated in Kazakhstan. International Journal of Biomaterials,
2022, 1-11. doi: https://doi.org/10.1155/2022/6478977

14. Turgumbayeva, A., Tileuberdi, N., Zhakipbekov, K.,
Tulemissov, S., Umurzakhova, G., Utegenova, G. (2021). Anti-
microbial efficacies of Brassica Napus L. essential oils/ nanopar-
ticles composites. Journal of Nanostructures, 11 (3), 524-533.
doi: https://doi.org/10.22052/JNS.2021.03.010

15. Turgumbayeva, A., Zhakipbekov, K., Shimirova, Z.,
Akhelova, S., Amirkhanova, A., Koilybayeva, M. et al. (2022).
Study of phytochemical compounds of Plantago major leaves
grown in Kazakhstan. Pharmacia, 69 (4), 1019-1026. doi:
https://doi.org/10.3897/pharmacia.69.¢96526

16. Akhmetov, S. M. (Ed.) (2014). Tekhnicheskie i sot-
cialno-ekonomicheskie problemy: effektivnye puti ikh resheniia.
Novosibirsk: SibAK Publishing House, 198.

17. Bespereboinoe obespechenie LS i MI v postpandem-
icheskii period: godovoi otchet TOO «SK-Farmatciia» za 2021
god (2022). Nur-Sultan: SK-Pharmacy LLP, 44. Available at:
https://sk-pharmacy.kz/rus/about/otchetnost

18. Itogi farmatcevticheskogo rynka GLS za 2020 god
(2021). Kazakhstanskii Farmatcevticheskii Vestnik, 4 (603).
Available at:
macevticheskogo-rynka-gls-za-2020-god 17876

19. On Public Health and Healthcare system (2020).
Code of the Republic of Kazakhstan No. 360-VI. 07.07.2020
ZRK. Available at: https://adilet.zan.kz/kaz/docs/K2000000360

20. Farmpromyshlennost RK: obemy, potrebnosti i obe-
spechennost (2021). Available at: https://qazindustry.gov.kz/ru/
article/1986-rynok-farmatsevticheskoy-produktsii-i-otechest-
vennykh-lekarstvennykh-preparatov Last accessed: 12.03.2021

21. Rynok farmatcevticheskoi produktcii i otechestvenny-
kh lekarstvennykh preparatov (2021). Available at: https://qazin-
dustry.gov.kz/ru/article/1986-rynok-farmatsevticheskoy-produkt-
sii-i-otechestvennykh-lekarstvennykh-preparatov Last accessed:
08.10.2021

22. Sozdavaia ravnuiu i svoevremennuiu dostup-
nost LS i MI v uvtoviiakh pandemii (2020). Otchet tovarish-
chestva s ogranichennoi otvetstvennostiu «SK-FARMATcI-
Ia» po itogam 2020 goda. https://sk-pharmacy.kz/files4/%
D0%9D%D0%B0%D1%80%D0%BE%D0%B4%D0%B-
D%D1%8B%D0%B9%20%D0%BA%D0%BE%D0%B-
D%D1%82%D1%80%D0%BE%DO0%B
B%D1%8C/%D0%93%D0%BE%DO0%B4%
D0O%BE%D0%B2%D0%BE%D0%B9%20
%D0%BE%D1%82%D1%87%D0%B5%D1%82%20
%D0%95%D0%94%20%D0%B7%D0%B0%202020%20
%D0%B3%D0%BE%D0%B4.pdf Last accessed: 15.07.2022.

23. Podderzhka otechestvennykh proizvoditelei. Avail-
able at: https://sk-pharmacy.kz/rus/sotrudnichestvo/podderzhka
otech_proizvoditele/ Last accessed: 15.07.2022

24. Arutyunova, D. V. (2010). Strategicheskii menedzh-
ment. Taganrog: Izd-vo TTI TuFU, 122. Available at: http://www.
aup.ru/books/m205/

25. Moroz, S., Sahaidak-Nikitiuk, R., Zoidze, D. (2019).
Implementation of the Quantitative SWOT Analysis Method in
the Research on the Contemporary State and Prospects of Con-
sistent Development of the Pharmaceutical Branch. Research
Journal of Pharmacy and Technology, 12 (11), 5199-5205. doi:
https://doi.org/10.5958/0974-360x.2019.00900.4

26. Mamedyarov, Z. (2018).
tor in Iran: current status and prospecs. World Economy
and International Relations, 62 (7), 57-62. doi: https://doi.
0rg/10.20542/0131-2227-2018-62-7-57-62

27. Tare, S., Bageria, S. (2019). SWOT analysis of indi-
an pharmaceutical industry: in referance to indian sme pharma
industry approchestowards competitive advantage. Interna-

https://pharmnewskz.com/ru/analytic/itogi-far-

Pharmaceutical sec-

tional Journal of Innovation in Engineering Research & Man-
agement, 6 (1).

28. Tashenov, A., Cherednichenko, N. (2013). Devel-
opment Prospects for the Pharmaceutical Market of the Single
Economic Space. Eurasian Development Bank, Sector Report
No. 18. Available at: https://ssrn.com/abstract=4109101

103




ScienceRise: Pharmaceutical Science

Ne 2(42)2023

DOI: 10.15587/2519-4852.2023.272061

ANTI-INFLAMMATORY ACTIVITY OF
ANTHOCYANIN EXTRACT ON DIABETIC AND
HYPERTENSIVE PATIENTS

p. 68-74

Dhafir Qahtan Masheta, PhD in Pharmacy/UK, College of
Pharmacy, University of Babylon, Al Najaf’s St., Al Hillah, Bab-
ylon, Irag, 51001

E-mail: phar.dhafir.qahtan.@uobabylon.edu.iq

ORCID: https://orcid.org/0000-0003-0333-5407

Shafq Kadhim Al-Azzawi, PhD in Pharmacy/UK, College of
Pharmacy, University of Babylon, Al Najaf’s St., Al Hillah, Bab-
ylon, Iraq, 51001

ORCID: https://orcid.org/0000-0003-4243-0255

Sharara Fadhil Abbood, PhD in Medicinal Chemistry, Pharmacy
Department, AL-Safwa University College, Karbala, Iraq, 56001
ORCID: https://orcid.org/0000-0002-2964-2037

Anthocyanins pigments are a major class of plant phenolic com-
ponents, flavonoidsl The distinctive purple or red colours of many
fruits and vegetables are attributed to the presence of these flavo-
noids{ They are highly water-soluble pigments and have been well
known to possess general health-promoting characteristics.

The aim: This study aimed to evaluate the anti-inflammatory
and antioxidant activity of anthocyanin extract. It also looked
at how the extract consumption affected people with hyperten-
sion and diabetes in terms of lowering blood pressure and blood
glucose levels and in preventing their complications, including
oxidative stress and inflammatory status.

Material and method: The subjects included in the study were
hypertensive and diabetic patients divided into control and test
groups. Total reactive oxygen species concentrations and C-re-
active protein levels were used to assess the oxidative stress and
inflammatory status before and after consuming anthocyanin ex-
tract for thirty days using an enzyme-linked immunosorbent assay.
Results: The results revealed that consumption of anthocyanin
extracts for 30 days did not significantly lower blood pressure
or blood glucose levels in comparison to the control group and
also when compared with day zero values. However, quantita-
tive analysis of the C-reactive protein levels for the inflamma-
tory status and the overall oxidative stress levels measurements
demonstrated a significant decline compared to both the control
group (placebo) and baseline values (day zero).

Conclusion: The findings highlighted the prophylactic, as anti-in-
flammatory, rather than the curative effects of anthocyanin extracts
in preventing or delaying the complications associated with various
chronic conditions, including hypertension and diabetes mellitus
Keywords: anthocyanin extract, diabetes mellitus, hypertension,
inflammatory response, C-reactive protein, oxidative stress

References

1. Wangensteen, H., Braunlich, M., Nikolic, V., Malter-
ud, K. E., Slimestad, R., Barsett, H. (2014). Anthocyanins, pro-
anthocyanidins and total phenolics in four cultivars of aronia:
Antioxidant and enzyme inhibitory effects. Journal of Functional
Foods, 7, 746-752. doi: https://doi.org/10.1016/].j{£.2014.02.006

104

2. Chen, J., Xu, B., Sun, J., Jiang, X., Bai, W. (2021). An-
thocyanin supplement as a dietary strategy in cancer prevention
and management: A comprehensive review. Critical Reviews in
Food Science and Nutrition, 62 (26), 7242-7254. doi: https:/
doi.org/10.1080/10408398.2021.1913092

3. Norberto, S., Silva, S., Meireles, M., Faria, A., Pin-
tado, M., Calhau, C. (2013). Blueberry anthocyanins in health
promotion: A metabolic overview. Journal of Functional Foods,
5(4), 1518-1528. doi: https://doi.org/10.1016/).jff.2013.08.015

4. Wallace, T. C., Giusti, M. M. (2015). Anthocyanins. Ad-
vances in Nutrition, 6 (5), 620-622. doi: https://doi.org/10.3945/
an.115.009233

5. Alberti, K. G. M. M., Zimmet, P. Z. (1998). Defini-
tion, diagnosis and classification of diabetes mellitus and its
complications. Part 1: diagnosis and classification of diabetes
mellitus. Provisional report of a WHO Consultation. Diabet-
ic Medicine, 15 (7), 539-553. doi: https://doi.org/10.1002/
(sici)1096-9136(199807)15:7<539::aid-dia668>3.0.c0;2-s

6. Ghaffari, S., Roshanravan, N. (2020). The role of nu-
traceuticals in prevention and treatment of hypertension: An up-
dated review of the literature. Food Research International, 128,
108749. doi: https://doi.org/10.1016/j.foodres.2019.108749

7. Sproston, N. R., Ashworth, J. J. (2018). Role of C-Re-
active Protein at Sites of Inflammation and Infection. Frontiers in
Immunology, 9. doi: https://doi.org/10.3389/fimmu.2018.00754

8. Masheta, D. Q., Al-Azzawi, S. K. (2018). Antioxidant
and Anti-Inflammatory Effects of Delphinidin on Glial Cells and
Lack of Effect on Secretase Enzyme. IOP Conference Series: Ma-
terials Science and Engineering, 454, 012061. doi: https://doi.org/
10.1088/1757-899x/454/1/012061

9. Mauricio, D., Alonso, N., Gratacos, M. (2020). Chron-
ic Diabetes Complications: The Need to Move beyond Classi-
cal Concepts. Trends in Endocrinology & Metabolism, 31 (4),
287-295. doi: https://doi.org/10.1016/j.tem.2020.01.007

10. Olas, B. (2020). Probiotics, Prebiotics and Synbiot-
ics — A Promising Strategy in Prevention and Treatment of Car-
diovascular Diseases? International Journal of Molecular Sci-
ences, 21 (24), 9737. doi: https://doi.org/10.3390/ijms21249737

11. Tena, N., Martin, J., Asuero, A. G. (2020). State of
the Art of Anthocyanins: Antioxidant Activity, Sources, Bio-
availability, and Therapeutic Effect in Human Health. Antioxi-
dants, 9 (5), 451. doi: https://doi.org/10.3390/antiox9050451

12. Xie, L., Su, H., Sun, C., Zheng, X., Chen, W. (2018).
Recent advances in understanding the anti-obesity activity of
anthocyanins and their biosynthesis in microorganisms. Trends
in Food Science & Technology, 72, 13-24. doi: https://doi.org/
10.1016/j.tifs.2017.12.002

13. Poulose, N., Raju, R. (2014). Aging and injury: alter-
ations in cellular energetics and organ function. Aging and disease,
5(2), 101-108. doi: https://doi.org/10.14336/ad.2014.0500101

14. Butkeviciute, A., Abukauskas, V., Janulis, V., Kvik-
lys, D. (2022). Phenolic Content and Antioxidant Activity in
Apples of the ‘Galaval’ Cultivar Grown on 17 Different Root-
stocks. Antioxidants, 11 (2), 266. doi: https://doi.org/10.3390/
antiox 11020266

15. Vinson, J. A., Su, X., Zubik, L., Bose, P. (2001). Phe-
nol Antioxidant Quantity and Quality in Foods: Fruits. Journal
of Agricultural and Food Chemistry, 49 (11), 5315-5321. doi:
https://doi.org/10.1021/jf0009293



ScienceRise: Pharmaceutical Science

Ne 2(42)2023

16. Rahman, M. M., Ichiyanagi, T., Komiyama, T., Ha-
tano, Y., Konishi, T. (2006). Superoxide radical- and peroxyni-
trite-scavenging activity of anthocyanins; structure-activity re-
lationship and their synergism. Free Radical Research, 40 (9),
993-1002. doi: https://doi.org/10.1080/10715760600815322

17. Speer, H., D’Cunha, N. M., Alexopoulos, N. 1., McK-
une, A.J., Naumovski, N. (2020). Anthocyanins and Human
Health — A Focus on Oxidative Stress, Inflammation and Disease.
Antioxidants, 9 (5), 366. doi: https://doi.org/10.3390/antiox9050366

18. Al-azzawi, S., Masheta, D., Kadhim, R. (2022). Eval-
uation of vitamin D-deficiency effects on the incidence of uter-
ine fibroids. Pharmaceutical Sciences Asia, 49 (4), 323-329. doi:
https://doi.org/10.29090/psa.2022.04.22.051

19. Duncan, B. B., Schmidt, M. 1., Pankow, J. S., Ballan-
tyne, C. M., Couper, D., Vigo, A. et al. (2003). Low-Grade Systemic
Inflammation and the Development of Type 2 Diabetes. Diabetes,
52 (7), 1799-1805. doi: https://doi.org/10.2337/diabetes.52.7.1799

20. Festa, A., D’Agostino, R., Tracy, R. P., Haffner, S. M.
(2002). Elevated Levels of Acute-Phase Proteins and Plasmino-
gen Activator Inhibitor-1 Predict the Development of Type 2 Di-
abetes. Diabetes, 51 (4), 1131-1137. doi: https://doi.org/10.2337/
diabetes.51.4.1131

21. Trayhurn, P., Beattie, J. H. (2001). Physiological role
of adipose tissue: white adipose tissue as an endocrine and se-
cretory organ. Proceedings of the Nutrition Society, 60 (3), 329—
339. doi: https://doi.org/10.1079/pns200194

22. Mahmoud, A. M., Hernandez Bautista, R. J., Sand-
hu, M. A., Hussein, O. E. (2019). Beneficial Effects of Citrus
Flavonoids on Cardiovascular and Metabolic Health. Oxidative
Medicine and Cellular Longevity, 2019, 1-19. doi: https://doi.org/
10.1155/2019/5484138

23. Rothenbacher, D., Brenner, H., Mirz, W., Koenig, W.
(2005). Adiponectin, risk of coronary heart disease and correla-
tions with cardiovascular risk markers. European Heart Journal,
26 (16), 1640—1646. doi: https://doi.org/10.1093/eurheartj/ehi340

24. Talib, W. H., Abuawad, A., Thiab, S., Alshweiat, A.,
Mahmod, A. I. (2022). Flavonoid-based nanomedicines to target
tumor microenvironment. OpenNano, 8, 100081. doi: https://
doi.org/10.1016/j.0nano.2022.100081

DOI: 10.15587/2519-4852.2023.277969

INVESTIGATION OF THE POLYPHENOL
COMPOSITION OF RED OAK (QUERCUS RUBRA L.)
RAW MATERIALS

p. 75-81

Olena Konovalova, Doctor of Pharmaceutical Science, Profes-
sor, Department of Pharmaceutical and Biological Chemistry,
Pharmacognosy, Private Higher Educational Establishment “Kyiv
Medical University”, Boryspilska str., 2, Kyiv, Ukraine, 02099
ORCID: http://orcid.org/0000-0001-6025-5230

Tetiana Omelkovets, Assistant, Department of Pharmaceutical
and Biological Chemistry, Pharmacognosy, Private Higher Ed-
ucational Establishment “Kyiv Medical University”, Boryspils-
ka str., 2, Kyiv, Ukraine, 02099

E-mail: t.omelkovets@kmu.edu.ua

ORCID: https://orcid.org/0000-0002-1730-1630

Iryna Hurtovenko, PhD, Associate Professor, Department of
Pharmaceutical and Biological Chemistry, Pharmacognosy, Pri-
vate Higher Educational Establishment “Kyiv Medical Universi-
ty”, Boryspilska str., 2, Kyiv, Ukraine, 02099

ORCID: https://orcid.org/0000-0003-2442-3406

Natalia Sydora, Doctor of Pharmaceutical Science, Associate
Professor, Collegium Researcher, Department of Chemistry,
Turku University, Henrikinkatu str., 2, Turku, Finland, 20100
ORCID: http://orcid.org/0000-0002-3333-2250

Mariia Kalista, PhD, Researcher Department of Botany, Na-
tional Museum of Natural History of National Academy of
Sciences of Ukraine Bohdana Khmelnytskoho str., 15, Kyiv,
Ukraine, 01601, Associate Professor, Department of Pharma-
ceutical and Biological Chemistry, Pharmacognosy, Private
Higher Educational Establishment “Kyiv Medical University™
Boryspilska str., 2, Kyiv, Ukraine, 02099

ORCID: https://orcid.org/0000-0002-2335-5184

Olha Shcherbakova, PhD, Senior Researcher, Department of
Botany, National Museum of Natural History of National Acad-
emy of Sciences of Ukraine, Bohdana Khmelnytskoho str., 15,
Kyiv, Ukraine, 01601, Associate Professor, Department of Phar-
maceutical and Biological Chemistry, Pharmacognosy, Private
Higher Educational Establishment “Kyiv Medical University”,
Boryspilska str., 2, Kyiv, Ukraine, 02099

ORCID: https://orcid.org/0000-0001-6601-6476

The aim of the work was to determine the main groups of polyphe-
nolic compounds in Quercus rubra L. raw materials.

Materials and methods. The leaves and annual shoots of Northern
Red Oak used for research were collected in August in Lisnyky vil-
lage of Obuhiv district of Kyiv Oblast (Ukraine). Determination of
the component composition and quantitative content of flavonoids
(including separately catechins), hydroxycinnamic acids, and pheno-
lic acids were carried out in the samples of air-shade-dried crushed
raw material to a particle size of 3 mm by the method of high-perfor-
mance liquid chromatography (HPLC). Agilent Technologies 1200
liguid chromatograph was used for liquid chromatography.

Results. Using the HPLC method, 18 polyphenolic compounds were
identified in leaves and annual shoots of Northern Red Oak, in par-
ticular, flavonoids: rutin, quercetin-3-f-glucoside, luteolin, neohes-
peridin; catechins: catechin, epicatechin, epicatechin gallate, gallo-
catechin, hydroxycinnamic acids: chlorogenic, caffeic, trans-ferulic,
trans-cinnamic, p-coumaric, hydroxyphenylacetic, benzoic, sy-
ringic, sinapic acids; phenolic acid is gallic acid. The dominant
component among flavonoids is rutin (323.43 mg/100 g) (in the
composition of catechins, epicatechin gallate (25.45 mg/100 g)
prevails); among hydroxycinnamic acids in Northern Red Oak raw
materials, chlorogenic acid (139.62 mg/100 g) and sinapic acid
(74.64 mg/100 g) prevail.

Conclusions. The obtained results point to the prospects of further
phytochemical and pharmacological studies of Quercus rubra raw
materials, with the aim of creating new plant substances based on
it with antioxidant, anti-inflammatory, and antiviral activity
Keywords: Northern Red Oak, Quercus rubra, leaves, shoots, fla-
vonoids, catechins, hydroxycinnamic acids, high-performance lig-
uid chromatography (HPLC)
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Ferula asafoetida L. has been studied for centuries by many scien-
tists as food products and in traditional medicine, which are rele-
vant for Kazakhstan as well. Recent studies have shown that Ferula
asafoetida L. has neuroprotective, memory-enhancing, digestive en-
zymatic, antioxidant, antispasmodic, hypotensive, hepatoprotective,
antimicrobial, antitumor, cytotoxic, and anthelmintic effects.

The aim of this study is to determine the component composition
by GC-MS method and to study the antimicrobial properties of
Ferula asafoetida L. extract obtained by CO, extraction, which
grows in Kazakhstan.

Materials and methods. 1o determine the possibility of using Feru-
la asafoetida L., we carried out the component composition of the
extract obtained by CO, extraction in subcritical conditions of the
underground part of Ferula asafoetida L. by a certain GC-MS
method and also investigated the antimicrobial effect of this extract.

Results. The plant raw materials were collected in accordance
with GACP requirements. Conducted subcritical CO, extraction
of plant raw materials showed a 2.5% extraction yield. The
study of the component composition by GC-MS revealed 46.3%
of sulfate compounds. The determination of antimicrobial activ-
ities showed high efficacy against gram-positive (Staphylococ-
cus aureus subsp. Aureus, Bacillus subtilis subsp. Spizizenii),
gram-negative bacteria (Escherichia coli, Klebsiella pneumoni-
ae subsp. pneumoniae, Salmonella enterica subsp. enterica) and

fungi (Candida albicans, Aspergillus niger).

Conclusions. The possibility of using the obtained CO, extract
of Ferula asafoetida L. in the field of pharmaceutical products
as a substance and a drug that has a huge antimicrobial effect

Keywords: Ferula asafoetida, GC-MS analysis, C02 extraction,
antimicrobial effect, component composition, plant raw materials,
Ferula L., double serial dilutions method, disco-diffusion method
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BIO®APMAIIEBTUYHE OBTPYHTYBAHHS CTBOPEHHSI CAMOEM YJIBI'YBAJIbBHOI CUCTEMUA
JOCTABKM JIIKIB I3 CUMBACTATHHOM (c. 4-10)

JI. A. Boaunap, H. 1O. Bes3, B. O. I'pyabko, O. O. [lepenenuns, H. I1. ITosoBko

Mema 0ocnidscenna — nposedeHHs biopapmayesmuuHux sunpodY8aHb KAncyl i3 camoemyIbey8aibHO CUCTEMOI0 OOCTNABKU CUM-
sacmamumy 0ist RIOMEePOIiCeHHsl eqheKMUBHOCI Mma OOYLIbHOCMI 68€0€HHsl 00 CKIAJY CAMOEMYIbEYBAbHUX CUCIEM 00CMAGKU JIKi6
AKMUGHUX PaAPMAYeBMUYHUX IH2PeOIEHMIB, AKI € 6AHCKOPOZUUHHUMU Y CePeO0SULYT ULTYHKOBO20 COKY.

Mamepianu i memoou. Cyocmanyii, 00nomidicHi pewosuny, peakmueu ma mamepiani, AKi GUKOPUCTIOBYBANU NIO 4AC OOCTIONCEHb.!
cumeacmamun (Inoia, c. JJK40-2005021, 99,09 %), puyunosa onis (Yrpaina), noniemunenenixons 40 ciopocenizoeana puyunosa onis
(Inois), Tween 80 (Vrpaina), monocmeapam eniyepuny (Gustav Heess GmbH, Himeyuuna), noniemunenenixons 100 cmeapam (ERCA,
Imanis), meepoi scenamunosi kancymu Ne 3 6inozo konvopy (Kumaii), 0,1 M pozuun xnopuonoi kuciomu (6ueomoeieHuil i3 KOHYeH-
mposanoi xnopudroi kuciomu), emarnon 96 % (Vrpaina), nanip ginempysanvruu 90 mm 6ina cmpiuka (Yxpaina). Pegpepenmmuil
npenapam — « Cumeacmamun-Canoosy» (Carromac @apma, Himewuuna, cepis LX5161).

na nposedenns docniodrcenv memooom abcopoyiiinoi cnekmpogomomempii suxopucmogysanu cnekmpogomomemp Evolution 60S
(CLLIA).

Pesynemamu. Ilonepeone usuenna adcopOYiiiHux cneKmpie nO2IUHAHHA cYOCMAaHYil, OCHOS, JHCeNaMUHOBUX KANCYIL, PO3POONIEHUX
CamMOeMyIbeYBANLHUX CUCEM MA PeePeHMHO20 npenapamy 00360UI0 CHPOSHO3Y8AMU Ma ONMUMIZY8amu NPosedeH s biopapmaye-
BMUUHUX QOCTIONHCEHb. JJOCTIONCEHHS BUBLILHEHHS CUMBACMAMUHY 3 PO3POONIEHUX CUCHIEM OOCMABKY MA PehepeHmHO20 npenapany,
axe npogoounu 3a memnepamypu 37 °C 6 cepedosuwyi 0,1 M xnopuonoi kuciomu, noxasano, wo 66e0eHHs CUMBACMAMUHY 00 CKIAOY
00CTIONCYBAHUX CAMOEMYTIbYBANLHUX KOMNOZUYIL 00360A€ 30IMbWUMU 11020 POSUUHHICMYb Y OAHOMY POSUUHHUKY 6 N AMb pasie, no-
DIGHAHO 3 peghepeHmHUM Npenapamo.

Bucnoexu. Ompumani pesyiomamu c8iouams npo ephexmusHicnv 66e0eHHs CUMBACMAMUHRY 00 CKAAJY CAMOEMYIbEYBUIbHUX CUCTIEM
00CMasKU NiKi6 | QOYINbHICIb BUKOPUCIAHHA MAKUX CUCeM Ol NOKPAWEHHS PO3YUHHOCIE Md NPUCKOPEHHA BUBLIbHEHHS 8 Cepedo-
BULYe WTYHKOBO2O COKY 6AMHCKOPOZHUHHO0 Y 8001 AKMUBHO20 (PaAPMAYEBMUYHOL0 [HEPeJICHMY

Knrouosi cnosa: camoemynveyganvhi cucmemu 00CMAagKU NiKie, NPUCKOPEHHS BUGITbHENH S, NIOSUWEHHS POSYUHHOCI, KANCYIU CUM-
sacmamumy

DOI: 10.15587/2519-4852.2023.277461

PO3POBKA CIIEKTPO®OTOMETPUUYHOI METOJUKU BU3SHAYEHHS PO3YBACTATUHY B TABJIETKAX
3 BUKOPUCTAHHSAM BPOM®EHOJIOBOI'O CUHBOTI'O (c. 11-19)

JI. M. I'asika, T. B. Kyuep, JI. C. KpucsbkiB, M. Ilinoncski, 1. I. ®ypaeaa, T. 10. Yrasp, O. b. lloask, JI. C. Jloroiina

Memoio pobomu 6yn0 po3podbumu cnekmpogpomomempuiny Memoouxy 6U3HAUeHHs. pO3VEACMAmMuHy 8 mabiemxkax Ha OCHO8I peakyii
3 bDC 6i0n06i0H0 00 npuHyunie «3e1eHoi» Ximii.

Mamepianu ma memoou. Anarimuure oonaouanus: osonpomenesuti YD-euoumuii cnexmpopomomemp Shimadzu model -UV 1800
(Anomis), npoepamne 3abe3neuennss UV-Probe 2.62, éazu nabopamopni enexmponni RAD WAG AS 200C. Y pobomi suxopucmosyeanu
nacmynui ADI, nikapcori popmu, peakmueu ma pozuunnuku.: papmaxoneinuti cmanoapmuuii 3pazox (©C3) pozysacmamumny Kanvyiio
(Sigma-Aldrich, (> 98 %, BEPX)), F®C (Sigma-Aldrich, (> 98 %). BEPX)), «Posysacmamuny mabremxu 10 me, 15 me, 20 me, me-
manon (Honeywell, (> 99,9 %, I'X)), emanon (Honeywell, (= 99,9 %, I'X)), xnopogpopm (Honeywell, (= 99,9) %, I'X)), ayemonimpun
(Honeywell, (= 99,9 %, I'X)) ma emunrayemam (Honeywell, (= 99,7 %, 'X)).

Pezynomamu ma oé6206opennsn. Pospobierno cnekmpogomomempuuny memoouxy usHadenns pozysacmamuny 3a peaxyicto 3 BOC
Y PO3UUHI AYeMOHIMPULY 3 GUKOPUCIAHHS MAKCUMYMY NO2IUHAHHA 30 006dIcunu xeuni 595 nm. Bemanosneno cmexiomempuuni cnie-
BIOHOWIEHHSL PeaKYIUHO30AMHUX KOMNOHenmie, axi cmanogunu 11. Po3pobnena memoouka KintbKiCHO20 GUSHAYEHHS PO3VEACHAMUHY
oyna eanioosara 6ionosiono 0o sumoe DY. Ananimuuna memoouxa 6yna niHiuHoW 6 dianazoni Konyewmpayiil 7,99—23,97 mxmonv/1.
Pospaxosani snauennuss MB ma MKB cmanosunu 0,77 mxmonwn i 2,36 mxmonvi. Bionogiono 0o nikmoepamu «3e1eHocmiy auarimuiHoi
memoouku 3a memooom AGREE, 6an cknaoas 0,77 i 6ékazye na me, ujo 3anponoHo8any CRekmpopomomempuiry Memoouxy 6U3HaueH-
HSl PO3Y8ACMAMUHY PO3POONEHO 3 OOMPUMAHHAM NPUHYUNIE «3eNeHOLY XIMil.

Bucnosku. Po3pobiero exonoziuHo yucmy cnekmpopomomempuiry Memoouxy KilbKiCHO20 6USHAUEHHS PO3Y8ACMAmuty 8 maonen-
Kax na ocnogi peaxyii 3 BOC. Obpano 6ionogionuti cynepogpmaneinosuti bapenux (BOC) i tioco konyenmpayis (4,00%107), onmu-
MATbHULL eKONOSTYHO YUCTULL POSYUHHUK (AYemOHImpUT), 8iON0GIOHY 008 cuny Xeuni (595 Hm) ma pospaxosana yymaugicmo peaxyii.
IIposedeno sanioayito anarimuiHoi Memoouxy ma noKa3ano it MOJNCIUBICMb GUKOPUCTNIANHSL Y (hapmMayesamuuHoMy anaizi

Knrwuosi cnosa: opomghernonosuti cuniii, pozysacmamut, cnekmpopomomempis, 8anioayis, KilbKiCHe 8U3HAYEHHsl, mabiemKu
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BUBYEHHS BIIJIMBY CKJIAJOBHUX HA BIO®PAPMANEBTUYHI ®PAKTOPU TA PAPMAKOJIOI'TYHY
AKTHUBHICTB JIKAPCHKOT'O 3ACOBY 3 EKCTPAKTOM MOPKBHU ITOCIBHOI TA PYTUHOM

O. A. Py6an, Anb Casicuex Moxammap, 1. B. KopaseBcbka, B. O. I'pyasko, 1. B. JIutkin, O. ®. /lynaeBcbka

Mema. Memoio pobomu cmano 6USUEHHs BNAUBY CKAAOOBUX M K020 PEKMAIbHOO0 JIKAPCLKO20 3AC00Y 3 eKCMPAKMOM KOPEHENn100ie
MOpK6U nocienoi ma pymumy na biogpapmayesmuyni nokasHuKu ma 1o2o Gapmaxonociuny akmugHicma.

Mamepianu i memoou. O6)cxkmamu 00CHiONCeHHA OYAU 3pA3KU M AKOI TIKAPCbKOi (hopmu, dueomosieHi Ha pisnux ocHosax. Ilpu
00CHIOANCEHHI BUKOPUCMOBYBANUCS hapmaronoiuni, 6iogapmayesmuyni, Qizuko-xXimiuni ma gapmakomexnonoiuni memoou 0oci-
00iCEeHHSL.

Pezynomamu. 3a oanumu opeanorenmuyHux 00Caiodicenb, 8U3HaUeHHs Konoionoi cmabinbnocmi, eusnavenns pH 6yno ecmanosne-
HO, WO 00CNIONHCYBAHT 3pA3KU OVIU CMADITbHI NPOMALOM 8Cb020 MEPMIHY CROCMEPeNCceHHs. 3a OaHUMU PeoNo2iUHUX 00CTI0NHCEeHD
0Y10 6CMAHOBTIEHO, WO BCI CUCIEMU € MUKCOMPONHUMU, AJle YAC BIOHOGIEHHS CUCEMU € PI3HUM, WO N08 A3AHO 3 QI3UKO-XIMIYHUMU
61ACMUBOCIISIMU OONOMINICHUX PEHOBUH, WO X00SIMb 00 CKIady 3paskie. [Iposedenuti cnekmpaibHuil AHani3 po3uunie Olanizamis exc-
NEPUMEHMATbHUX 3PA3KIE M 'SKO20 TIKAPCHKO20 3aC00y CEIOUUMb NPO MONCIUGICMb KIILKICHO20 GU3HAYUEHHS 6MICTTY CyMU (h1asoHO0i0i8
y Oianizamax y nepepaxynxy na pymun. Komnonenmu ocnogu 3pasxie ma 2ycmozo eKcmpaxniy KopeHeniooieé MOpKeU He 3a8adicaioms
8U3HaueHHIo pymuny 6 dianizamax 3 pH 6,8 memodom abcopoyitinoi cnekmpogomomempii npu 0osocuni xeuni 352 um. Ananiz ompu-
MAHUX pe3yiomamis 00CAiONCeHHsl BUBLIbHEHHS PYMUNY 13 3pa3Kie y gocpamnuil Oyghepruil po3uun wiasixom 0ianizy Kpizb HANienpo-
HUKHY MeMOPAaHy NoKA3ye, wjo Halbinbiu nogHe BUGLIbHEHHS 3a0e3newyiomb OONOMIICHI PeHOBUHU, UKOPUCAHI NPU BULOMOBIEHH]
3pasky Ne 4, wo aense coboro emynvcito nepuio2o poody. Ompumani 0ani papmakonoiunux 00CuioxHceHs w000 OUHAMIKU NIaHIMempuy-
HUX NOKA3HUKIG HA MOOeNi mpagapemuux pau y wypie npo0eMOHCMPY8AaU HAABHICHb PAHO3A20I08ANbHOT Ol 8 YCiX 00CTIONCY8AHUX
3paskie ma peghepenmuomy sacobi-cynosumopiax «I'emoponvy. Oonak, 3acmocysanns 3pasky Ned npu nikyeanni mpagapemnoi panu
cnpuse Oinblu WeUOKOMY nepebiey 3a20€HHS, WO NPU KITHIYHOMY 3ACIMOCY8AHHI MOJICe CRPUAMU 3MEHWEHHIO PUSUKY IHQIKY8aHH, PO3-
NOBCI00HCEHHIO THEKYIT Ma CKOPOUEHHIO NIOWI PAHOBO20 OeqeKmy).

Bucnogku. 3a pezynomamamu xomniexcy 00Caiodcenb 6CmanosieHo nomipni nepesazu 3pasky Ne 4 nepeod npenapamom nopieHsAHHsA
Ma IHWUMU 3pA3KAMU, WO 0OYMOBIIOE NEPCNEeKmuU8y 1020 NoOaIbUUX 00CIIOHCEHb

Kniouosi cnosa: cycmuii ekcmpaxm KopeHennooie MOpPKeU, pymuH, mexHon02is, anais, npoKmono2iuni 3axe0pioGaHnHsl

DOI: 10.15587/2519-4852.2023.271813

BUBUYEHHS SKICHOI'O CKJIAJIY PEUOBUH, OTPUMAHUX 3 BPYHBOK TONOJII EKCTPAKIIMHUM TA
BAPOTEPMIYHUM METOJAMM (c. 29-37)

Anna Mechshanova, Vladilen Polyakov

B oanuii uac cepeo maiibinous cocmpux npobrem Pecnybniku Kazaxcman ciio i03Hauumu cmeopenus i po3gumox gapmayesmu-
Hoi basu, wo 8i0n08ioae 8Cim MiHCHAPOOHUM CIAHOAPMAM, PO3EUNOK BUPOOHUYMEBA OPUSTHATLHUX 8IMYUSHAHUX JIKAPCLKUX 34C00i6,
CcmeOpenHs Oe3neyHux i eKonoiYHO YUCMUX MeXHON02il 0N IX eupoOHUYMEA. Y yboMmy HanpsamKy nepesazy Maioms pOCIuHU pooy
Populus (monons) poounu Salicaceae (6ep60si) 3a605Ku 6enUKUM 3anacam IOHOBIIOBAHOT cuposurU (Hacadicenuss mononi 6 1ligniy-
Ho-Kazaxcmarcokoi odnacmi maioms npomMuciosi 3anacu JikapcoKoi cuposunL) i 6Micmy CHOIYK PISHUX KAACI8 3 UWUPOKUM CHEKMPOM
bionoziuHoi axmueHocmi.

Memoto pobomu Oyno 6ueueHHs SKICHO20 CKIAJY pedosun i3 OpyHbok mononi banvzamiunoi Populus balsamifera, ompumanux
eKCmpaKyitiHum ma 6apomepmaIbHuUM MemoOdMuU.

Mema: ompumamu cyocmarnyiro 3 OpyHbOK monoai banvzamiunoi Populus balsamifera excmpakyitinum ma 6apomepmansHum memo-
Oamu, 6CMAaHOBUMU AKICHUU CKIAO OMPUMAHUX PEHOBUH, NOPIBHAMU CKAAO PEYOBUH, OMPUMAHUX eKCIMPAKYIHUM | 6apomepmiuHum
Memooamu.

Mamepianu ma memoou. bpynoku mononi 6anvzamiunoi 3iopani 6 mpaeni 2021 poky ¢ okonuysix cena 3apiunui, Iieniuno-Kazax-
cmancwioi oonacmi, Pecnyonixu Kazaxcman.

Cnoci6b ompumanta cyocmanyii 3 OpYHbOK MONoni 6ANb3AMIUHOI BKIIOYUAE BUKOPUCTNAHHS CEINCO3IOPAHUX OPYHLOK MONnoi Oanv3a-
MIYHOL, eKCMPAKYII0 PO3HUHHUKAMU 31 3DOCMAIOYUM SPAOIEHMOM NONAPHOCMI. B AKOCmI po3uUHHUKIE BUKOPUCTIOBYBANUCA: 2eKCAH,
ouxnopmeman, emunayemam. Ompumanuti ekKCmpaxm ynapioome.

Pezynomamu ma 6UCHOGKU: pe3yibmamit 00CIIONCEHH NOKA3AMU NPAKMUYHO NOGHY [0eHMUYHICMb AKICHO20 CKAAOY 2eKCAHOBO20
eKCMpAaKkmy pevosuH, OMPUMAHUX eKCMPAKYiuHUM ma 6apomepmantbhum memooamu. Y eunaoxy 3 emunayemamuumu paxyiamu
BIOMIHHICIb NONAAE 8 HAABHOCT XANKOHIB ) PEUOBUHI, OMPUMAHILl bapomepmiuHum memooom. Exempakyis memunenxnopudom 003-
6o15€ BIOOKpeMumu (GiasoHoiou, NOOAIbLULA eKCMPAKYISL eMUIAYEmamom 00360JA€ 8i00KpeMumu 2ibeperninu

Knrwuosi crosa: Populus balsamifera, opynvku, ninocmpo6in, ekcmpaxyis, 6apomepmiuHuil Memoo, Gaaeonoiou, XaiKoHu, Xpomamo-
epagis, ckiao peyosun
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JOCJIKEHHSA NEPCIIEKTUB 3AJTYYEHHSA ®APMAIEBTIB B YKPATHI IO JOMIOMOT'Y MAI[IEHTAM,
SAKI HAMATAIOTBCS BIIMOBUTHUCS BIJ KYPIHHS (c. 38-45)

O. B. lllysanosa, O. 1O. Poryas, B. B. Maauii, O. II. IliBenb, A. A. Yerpuneub

Memoro docnidscenns 6y10 3 ACYBaAHHS PO3NOBCIOONCEHOCHIL MIOMIOHOKYPIHHS Ceped NPpayieHUKie anmek 8 YKpaiui, yceioomaeHHs Humu
CMYNEeHIo WKIOIUB0CHI OKpeMuX 8udig cueapem, 8IOHOUIeHHs, KePIGHUKIE anmeyHux 3akiadie ma gapmayeemis 00 KypiHHs CniepOOImHU-
Ki6, @ MAKOJC BUSHAUEHHS. CIYNEHIO 30amHOCMI (hapmayeemis Hadasamu 0i€gy OONOMO2Y Y 8IOMOGI 610 KVPIHHI Ma OYIHKA NEPCREKMUs
yuacmi ghapmayesmis y npoepamax 6opomvoU 3 MIOMIOHOKYPIHHAM, AKWO Maki npozpamu 6y0yms 3anposaodiceti 8 YKpaini.
Mamepianu i memoou. Y onumyeanni e3sanu yuacme 239 3a mexcmom 232 pecnondenma npayisnuxie anmex Ykpainu y 6iyi 0o 30 po-
K16, AKI npayioomy y pisHux pecionax. 3a eeoepapiunoro cmpykmypoio pecnondenmu npeocmasisioms 22 obracmi Yxpainu.
Pesynemamu. /locsio kpain, 0e 00 akmusHoi 00noMOo2u MuM, Xmo Xoue KUHymu Kypumu 3aiydarons Qapmayesmis, ceiouums npo me, ujo
niompumka apmayemie mosirce OonoMomi NIOBUWUMU NPUXUTLHICIb 00 JIKI6 OJia 8I0MO8U 610 KVPIHHA, d MAKo#C 3abe3neuumiu 000amxo-
8y N0BEOTHKOBY NIOMPUMKY K O0N0SHEeHH s 00 papmaromepanii, wo € docmamuvo eghekmusHum. Hapasi 6 Yxpaini maxi npoepamu iocymHi.
Pesynomamu nposedenoco onumysants c8iouams npo me, wjo yKpaincoki gpapmayesmu y 6iyi 0o 30 pokig yceioomnoioms wKkooy 6io
naninHa, OINBWICMb 3 HUX OYIHIOIOMb PiBeHb C80€I NI020MOBKI Y HANPAMY O0NOMO2U Y 6I0MO8I 6i0 KYPIiHHA AK 00CMamHill, ane 60HU
Maomo Ha y6asi iuuie KOHCYTbmayiio i3 3acmocy8ants TIKapcbKux npenapamis, sAKi 3acmocogyiomvbcay pasi 6ioMosu 6io Kypinns. Ane
OLIbUWICMb ONUMAHUX HE CRPULLMAIOMb HAOAHHS NOOIOGHOT NOCIy2U K CKIa008y 0006 s13Kié (hapmayesma.

Bucnosku. /[ns enposadicennss 6 Yxpauni nociyeu akmusHoi niompumKku apmayeemamu ocio, sKi HaMazaomocs 6i0OMOSUMUCS 6I0
KVPIHH3, ROMPIOGHO cmeopumu HeOOXIOHI YMOsU Ol 3aYIKAGIEHOCII anmeuHux YCMAaHos I apmayeémia y nposaoNCeHHi mako2o 6Uoy
OQISLILHOCME MA BNPOBAVIHCEHHSL NPOSPAM 000AMKOB020 HABYAHHS (hapMayesmie Memooam akmuHoi NIOMPUMKU OCIO, KT HAMA2aiomvcsi
BIOMOBUMUCSL 81O KYPIHHSA

Knrouosi cnosa: momiononaninus, papmayesmu, 6i0mMosa 6i0 KYpiHHs, HIKOMUHOBA 3ANeXHCHICIb, MIOMIOHO3AMICHA MePanis, anmexu
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OJIEP)KAHHSA CYBCTAHIIII EHOKCATIAPUHY HATPIIO, EKBIBAJIEHTHOI OPUTTHAJIbHUAM Clexane® TA
Lovenox®. MIJBIP TEXHOJOTTYHUX MAPAMETPIB KJIFOUOBOI CTAJIII CHHTE3Y (c. 46-56)

IO. B. boscynoBcbka, B. B. Pyniok, B. A. Mimenko, B. A. I'eoprisinig

Mema: npogedenns k04060l cmadii cunmesy 01s ompumanis cyocmanyii, exgisanenmmoi 0o opucinanux npenapamis Clexane® ma
Lovenox® wiiaxom usHaAueHHsA KPUMUYHUX 3 02710Y (YOpMYBAHHA MONEKYIU MEXHONO02IUHUX NapamMempie cunmesy ma 6uUG4eHHs Kope-
JIAYTT MIdIC CIPYKIYPHUMU Xapakmepucmukamu 3paskie Enokcanapuny ma exchepumenmansHUMu yMosamy mexHou02iuHo2o npoyecy.
Mamepianu ma memoou: 3pasku cyocmanyii Enoxcanapun nampito 6ynu cunmesoeami 32i0H0 3 MemMoouxoio, ONUCaHolo 8 nameHmi,
a makodic 3 eapiayiclo oopanux KpumudHux mexnono2iunux napamempie. Ompumani 3pasku Enoxcanapuny nampito 6ynu npoanari-
306aHi 32I0HO DAPMAKONEUHUX BUMO2Z, 4 MAKONC 3d HeapMaKonelunumu memooamu, makumu ax osomipna SIMP cnekmpockonis ma
EKCKII03IHA Xpomamozpaqhist 0 0emaibHOi CMpYKmypHol Xapakmepuzayii MoneKyiu.

Pesynomamu: nposedeno eusHavents ma 6apiayilo KpUmudHux 3 0230y Ha QOPpMYSanHs MOIeKyIU MeXHON0IYHUX napamempis, ma-
KUX SIK MeMnepamypa, KibKicms ey 0lisl peakyii enonimepusayii ma uac sumpumku peaxyiiuni macu. Hanpayvoeano spasku Enoxca-
napuny Hampiio 32i0H0 0Opanux napamempie ma npogedeHo 0emaniz08aHull AHai3 CMPYKMypu OMPUMAHUX 3PA3KI8 3 HACMYNHUM
nopienauuam 3 opueinanviumu Clexane® ma Lovenox®. Bemarnogneno, uwjo npu 30i1buieHHi memnepamypu peakyiiitHoi Macu, KiibKo-
cmi Iyey ma uacy GUmpUMKU OKpemMo ma 6 KoMOIHayii, 30i1buyemscs Cmyninb 0enoiimepuzayii, wo pooums KOMRO3UYyitiHuLl cKiao
MONeKynu He30anancoeanum y nopieuanni 3 opucinanvrumu npenapamamu Clexane® ma Lovenox®.

Bucnoeku: B pesynomami npogedenux excnepumenmis 30iticHeHO OYIHKY Md BU3HAYEHO MeXHON02IUHI napamempu CUHmesy 3pasKy
Enokcanapuny nampiro, wo 003601510mes Ompumyeamu cyocmanyiio, Cni6Cmaghy 3 OpuSiHamopom 3a XiMiuHow cmpyKmypor (cnigsio-
HoweHHs nye/besunosuti ecmep eenapury 0,06; memnepamypa — 57 °C, uac eumpumxu peaxyitinoi cymiwi — 1,5 2o0unu)

Knrwuoei cnosa: enoxcanaput, HU3bKOMONEKYIAPHULL 2eNAPUH, MeXHON02IuHI napamempu, komnosuyitinuti ananiz, HSQC, exckirositi-
Ha xpomamozpais, 6i0HO81eHi ma He8IOHO8IeHT 3ANUWKU

DOI: 10.15587/2519-4852.2023.267787
AHAJII3 CYYACHOI'O CTAHY ®APMAILIEBTUYHOI'O PUHKY PECIIYBJIIKU KA3BAXCTAH (c. 57-67)

Kairat Zhakipbekov, O. B. Ilocuixina, Narbek Zhumabayev, Ubaidilla Datkhayev, Nurdaulet Zhumabayev, Almira Almurzaeva,
Arailym Mukanova

Y emammi npoananizosano cyuacnuii cman gpapmayeemuunoco punky Pecny6niku Kazaxcman 3a nepioo 2015-2021 pp. ma odiaenoc-
MoBano akmyanvHi npoodremu hapmayesmuiHo2o upooHUYmMesa.
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Mema: sussumu cyuacti menoenyii pozsumxy gpapmayesmuuno2o punky Pecnyonixu Kazaxcman, 11020 0cobnueocmi ma nepcnekmuéu
DO36UMKY 8IMYUSHAHO20 (hapmayesmuiHo20 upOOHUYMEA.

Mamepianu i memoou: cmamucmuuni Oaui, pe3yibmamu ONUMYSanHs, MameMamuxko-CmamucmuyHi ma aHarimuyHi NOPIGHATbHI
memoou, SWOT ananiz.

Pezynomamu 00CHiONCEHHA: 3G Pe3yIbMAMAMU CIMAMUCMUYHO20 AHALIZY BUPOOHUYMEO (DapMayesmuuHux npenapamis 3pocio 6
epouiosomy supavicenti ¢ nopieusnui 3 2015 poxom na 101,1 mapo menee, a excnopm eimuusznsnoi npooykyii 36invwuecs Ha 13,3
mapo menee. Y 2020 poyi excnopm mednpenapamis 3a paxynok nocmasok oo Pocii cknag 76,5 %, 0o Kupeuscmany 6,5 % ma Y36e-
xucmany 4,8 %, oo inwux kpain — 12,3 %. 3a oyinkamu, obcsae papmayesmuynoeo punky Pecnybniku Kazaxcman y 2020 poyi nopis-
nano 3 2019 poxom 36invuwusca na 21,3 % 3a paxynox po3eumxy GimuusHAHO20 GUPOOHUYMEA ma peanizayii npocpamu 0epicasHoi
NIOMPUMKU. 3a2anbHa KilbKICMb JIKAPCOKUX 3AC0018, 3apecCmpo8anux y pecnyoniyi, cmanosums 7449 oounuys, npu ybomy uacmka
BIMYU3HAHO20 8UpoOHUYmMea cmanosums 13,1 % (978 aikapcokux npenapamis), imnopmuux — 6471 aikapcokux 3acobis, 86,9 %. 3ape-
ecmposarno 9154 meduunux upoois, uacmia imuusnaAnoi npodyxyii cmanosums 90 %.

Ipame onnaiin-excnepmmue onumyeanis (AHKemy8anus) ceiouums, wo pecnonoenmamu € Jicinku-gpapmayeemu (74,5 %) eixom 6io
36 0o 55 poxis (52,3 %) 3i cmasicem po6omu 26-30 poxis (32,3 %), siki 6i03Hauunu cuibHi CMopoHU pO36UMKY apmayesmuyna 2a-
ay3b Kazaxcmany (U=1,35), sik 2comognicmb 00 mooeprizayii ma depoicasrnoi niompumku (47 %), nonimuuna cmabinbnicms (44 %),
cnaoxi cmoponu (U=1,35) — ne3nauna micmxicmo papmayesmuunozo punxy (55,5 %), oomedscenuti acopmumenm gimuusnsana gap-
mayesmuuna npooykyis ma cyocmanyii (50,9 %), moxcausocmi (U=1,4) — axmuena insecmuyiiina nonimuxa (62,7 %), pozwupenns
yugposux ma oucmanyivinux kananie (25,4 %), saeposu (U=1,4) — imnopmo3sanesxcnicms (69,9 %), 6ucoxa eoramunvricms Kypcy
menee (24,1 %).

Ha ocrosi ananizy gpapmayesmuunoco puxKy ma eKCnepmHo20 ONUMYGaHHs Cneyianicmié nodyO008aHo CMpameciuHy Mampuyro
SWOT-ananizy.

Bucnoeok. B pezynsmami nposedeno2o ananizy 6uasiena 3a1edxicHicms papmayesmuunoi npomMuciosocmi i papmayesmuino2o putky
610 IMNOPMHUX [HO3EMHUX JIKAPCOKUX 30c00i6 | cyocmanyiil, xoua obcse papmayesmuynol npooykyii, wo eunyckacmocs 6 Pecnyoniyi
Kaszaxcman, wopiuno 30inbuyemocsa. s nooansuio2o posgumxy gapmayesmuunoi npomucinosocmi Pecnyonixu Kasaxcman, epaxo-
8yrouU il IMNOPMO3ANeNHCHICIY, HeOOXIOHe d00amKoge (PIHAHCYBAHHA HAYKOBOI ma 0C8IMHbOI OIAIbHOCHI 3 PO3POOKU THHOBAYIUHUX
MeOuuHux npenapamis i cyocmanyii

Kniouosi cnosa: ¢hapmayis, papmayesmuynuil puHox, meouuHi npenapamu, MeOuuHi eupodu, papmayesmuune 6uUpOOGHUYMEO,
CK-®@apmayis, SWOT-ananis, ankema, cmpameeiuna mampuys, Pecnybnika Kazaxcman

DOI: 10.15587/2519-4852.2023.272061

MPOTU3ATNIAJIbHA AKTUBHICTH EKCTPAKTY AHTOIIIAHIHY HA XBOPHUX HA IIYKPOBHUM TIABET TA
T'INEPTOHIYHY XBOPOBY (c. 68-74)

Dhafir Qahtan Masheta, Shafq Kadhim Al-Azzawi, Sharara Fadhil Abbood

Anmouyianosi niemeHmu — ye OCHOBHULL KIAC POCTUHHUX (DEHONbHUX KOMNOHeHMI8, (hnagonoiois. Xapakxmepnuil ¢hionemosuii abo uep-
6OHULL KONP 6a2ambox QpyKkmis i 0804i6 NOACHIOEMbCS HASIGHICMIO YUX prasonoidie. Bonu € 006pe posuunnumu y 600i niemenmamu, i
000pe 8I00MO, WO BOHU MAIOMb 3A2AbHI GIACMUBOCI OISl SMIYHEHHSL 300P08 'SL.

Mema: ye 0ocniOdiCeHHs MANO HA MeMI OYIHUMU NPOMU3ANANLHY MA AHMUOKCUOAHMHY AKMUBHICMb eKcmpakny anmoyiany. bByno
MAKOIC PO32NAHYMO, AK CNOACUBAHHS eKCIMPAKINY BNAUHYIIO0 HA NI00ell 3 2InepmoHiclo ma diabemom, 3 MOuKU 30py 3HUNICCHHA apme-
PianvHo20 MUcKy ma pieHs 2nioKo3u 8 Kpogi ma 3anobieanis ixHim yCKAAOHEHHAM, GKIIOUAIONU OKUCTIOBANbHULL CIMpPeC i 3ananbHull
cmamyc.

Mamepianu ma memoou: Y 00cCnioxicenHi 631U YUacmyb X80Pl HA 2INEPMOHIUHY X60poby ma yykposuil diabem, po30ileHi Ha KOH-
MponbHy ma 00CaiOHy epynu. 3aeanvHi Konyenmpayii akmueHux ghopm xucrnio ma pieni C-peakmugnoeo Oinka 6UKOPUCMOBY8ANUCA O
OYIHKU OKUCTIOBANLHO20 CIpecy md 3anaibHO20 CIAmycy 00 ma Nicis 6ACUBAHHA eKCIPAKMY aHMOoYyiany npomsazom mpuoysamu Onie
30 00NOMO2010 MEEPOOPA3HO20 IMYHODEPMEHMHOLO AHANIZY..

Pesynemamu: Pe3ynomamu noxazanu, wjo CROXCUBAHHA eKcmpakmy anmoyiany npomsazom 30 Onie ne npuzeeno 00 3HAYHO20 3HU-
JICeHHS apmepianbHo20 MUCKY abo piBHs 2NIOKO3U 8 KPOBI NOPIGHAHO 3 KOHMPOIbHOIO 2PYHOIO, d MAKOIC NOPIGHAHO 3i 3HAYEHHAMU
HY1606020 OHA. OOHAK KinbKiCHU ananis pieHie C-peakmugro2o OinKa 05 3anaibHO20 CIamycy ma eUMIPIOBAHHS 3a2AIbHO20 PIGHS
OKUCHO20 CImpecy npoO0eMOHCMPY8as 3HAYHEe SHUICCHHA NOPIGHAHO AK 3 KOHMPOIbHOIO 2pYnoio (niayebo), max i 3 6a306uUMU 3HaAUEH-
HAMU (HYIbOBULL OeHb).

Bucnoexu: Pezynomamu niokpeciunu npoQiiakmuynull, 6 CeHci npomu3anaibHull, a He JIKY8aIbHULL e(eKm eKCmpakmie aHmoyi-
amie y 3anobieanni abo 3ampumyi yCKIAOHeHb, N08 A3AHUX 3 PIZHUMU XPOHIUHUMU 3AX8OPIOBAHHAMU, GKIIOUAIOUU INEPIMOHII0 Ma
yykposuii oiabem

Knrwuoei cnoea: Excmpaxm anmoyiany, yykpoguil oiabem, 2inepmownis, peaxyis 3ananens, C-peaxmusHuil 0i10K, OKUCTIOB8ATbHULL
cmpec
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JOCJILKEHHS MOJI®PEHOJIBLHOTO CKJIALY CUPOBUHM JYBA YEPBOHOT'O (QUERCUS RUBRA L.)
(c. 75-81)

0. 10. KonoBaiioa, T. C. OmenbkoBens, 1. O. I'yproBenko, H. B. Cunopa, M. C. Kadjicra, O. ®. lllep6akoBa

Mema 0ocniosicens nonseana y 6usHaueHHi OCHOBHUX 2pyn NONIPEeHONbHUX CROMYK Y cuposuni Quercus rubra L.

Mamepianu i memoou. Jlucms ma 00HOpIuHI na2oHU OYOA YEPEOHO20, WO BUKOPUCIOBYBAIUCY OJisl OOCALOACEHD, YU 3I0PaHi y cepnHi
2020 p. y c. Jlicnuxu Obyxigcokozo paiiony, Kuiscvkoi obnacmi (Yxpaina). Busnauenns KOMnOHEHMHO20 CKAAOY MA KITbKICHO20 6Mic-
my @ragonoioie (v momy uucii okpemo — Kamexinia), 2i0pOKCUKOPUYHUX KUCTIOM, (DEHONbHUX KUCTOM NPOBOOUNU ) 3PA3KAX BUCYUIEHOT
NOGIMPAHO-MIHLOBUM WIIAXOM MA NOOPIOHEHOT 00 POIMIPY YACOK 3 MM CUPOBUHU MEMOOOM 8UCOKOEDEKMUBHOI PIOUHHOI XpoMamo-
epaii (BEPX). Piounny xpomamoepaghito nposedero na piounnomy xpomamoepagi Agilent Technologies 1200.

Pezynomamu. Memooom BEPX y aucmi ma oonopiunux nazonax oyba uepgonozo 6yno ioenmugixosano 18 cnonyk nonighenonvnoi
npupoou, 30Kpema, paagoHoiou. pymun, Kkeepyemun-3-£-21oko3udy, I1H0meoniH, Heo2ecnepuouH; KamexiHi: KamexiH, enikamexit, eni-
Kamexineaniam, 2aioKamexin; 2iOpOKCUKOPUUHI KUCIOMU: XTIOPO2eH06d, KOelind, mpanc-epyrosd, mpanc-yuHamosd, n-Kymaposa,
2iopokcugeninoymosa, bensolna, cupineoea, CUHan08a KUCI0mMu,; QeHoNbHA KUCIOMA — 2A1080 KUCIOMA. [JOMIHYIOUUM KOMROHEHIMOM
ceped ¢hnasonoioie € pymun (323,43 me/100 &) (6 cknadi kamexinie nepegasicac enikamexineanam (25,45 me/1002)), cepeo ciopokcu-
KOPUYHUX KUCTIOM Y CUPOBUHT OYOa 4ep8oHo20 nepesaxcaioms xiopozenosa (139,62 me/1002) ma cunanosa (74,64 me/100 2) kuciomu.
Bucnosku. Ompumani pesynomamu 8Kasyioms Ha NEPCHEKMUBHICIb NOOANbUUUX (DIMOXIMIYHUX MA PAPMAKOIOIUHUX 00CTIONHCEH
cuposunu Quercus rubra L., 3 memoto cmeopenns, Ha it 0CHO8I HOBUX POCIUHHUX CYOCMAHYI 3 AHMUOKCUOAHIMHOIO, NPOMUZANATILHOIO,
NpPOMuUBIPYCHOIO AKMUBHICIIO

Knrouosi cnosa: 0yo uepsonuii, Quercus rubra, nucms, nazonu, prasoroiou, Kamexinu, IOPOKCUKOPUYHT KUCTOMU, BUCOKOEhHEeKMUBHA
piounna xpomamoepagis (BEPX)
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KOMITOHEHTHHU CKJIAJI TA AHTUMIKPOBHA AKTUBHICTHh CYBKPUTHYHOI'O CO, EKCTPAKTY
FERULA ASAFOETIDA L., 11O BUPOLIYETHCS HA TEPUTOPII KA3SAXCTAHY (c. 82-91)

Nurgali Rakhymbayev, Ubaidilla Datkhayev, Bayan Sagindykova, Diyas Myrzakozha, Kairat Zhakipbekov, Zhanar Iskakbayeva

Ferula asafoetida L. npomsizcom cmonime eusuanacs 6a2amovma 4eHuMU SIK NPOOYKM XAPYyEaHHs ma Mo, Wo UKOPUCIOBYEMbCSL 6
mpaouyitinii Meouyuti, a ye akmyanvro i 011 Kazaxcmany. Hewjooasni docniosxcenns nokaszanu, wo Ferula asafoetida L. nokpawye
nam ’simo, Mae HeuponpomeKmopHy, mpagHy epmenmamueHy, aHmuoKCUOAHMHY, CNA3MOLIMUYHY, 2iINOMEH3UBHY, 2eNnamonpomex-
MopHy, RPOMUMIKPOOHY, RPOMUNYXAUHHY, YUMOMOKCUYHY MA AHMULENbMIHMHY Oil0.

Memoro 0aro2o 00CHiONHCeHHs € GUIHAYEHHS KOMNOHEHMHO020 cKAady memoodom I X-MC ma euguentss anmumikpoOHux enacmusocmeri
excmpakmy Ferula asafoetida L., ompumanozo winsxom CO -excmpaxyii, 3 pocaun axi pocmyms ¢ Kazaxcmani.

Mamepianu ma memoou. /[na eusnauenns moxciusocmi euxopucmanus Ferula asafoetida L. eusnaueno xomnomemmmuuil cKiao
excmpakmy, ompumarnoz2o CO -ekcmpaxyicio 6 cyokpumuunux ymosax niozemnoi uacmunu Ferula asafoetida L. nesnum memooom I'X-
MC, a maxooic 00CnidHceHo aHMUMIKPOOHY Oil0. YbO20 eKCMPAKMY.

Pezynomamu. Pocnunna cuposuna 6yna sibpana 6ionosiono 0o eumoz GACP. IIposedena cyoxpumuuna CO -excmpaxyis pociunnoi
cuposunu nokasana euxio excmpaxyii 2,5 %. Jocnioocenna komnonenmmnozco cxnady memooom I'X-MC euasuno 46,3 % cynvgpam-
HUX cnoayk. Busnauenns anmumixpoOHOi axmueHocmi nokasaio eUcoxy egekmugnicms npomu epamnosumuenux (Staphylococcus
aureus subsp. Aureus, Bacillus subtilis subsp. Spizizenii), epamnecamusnux 6axmepiiu (Escherichia coli, Klebsiella pneumoniae subsp.
pneumoniae, Salmonella enterica subsp. enterica) ma epubie (Candida albicans, Aspergillus niger).

Bucnosxu. Posensnymo modxcnusicmo euxopucmannus ompumanozo CO, excmpaxmy Ferula asafoetida L. y papmayesmuurnomy 6upoo-
HUYMSI, AK cyocmanyii ma npenapamy, wo Mae 8enuyesHy aHmMumMiKpooHy Oito

Kniouogi cnosa: Ferula asafoetida, 'X-MC ananis, COZ eKCmpaKyis, aHMUMIKpoOHa Ois, KOMNOHEHMHULL CKAAO, POCIUHHA CUPOBUHA,
Ferula L., memoo noositinux cepitinux po3eedenv, Memoo OUcko-ougysii
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