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Ocmannim yacom Ha apmaye8muuHoMy puHKy YKpainu 30i16uyemvpcsa vacmra AikapcoKux 3acobig npupooHo-
20 noxooacents. Lle nog’azano 3 mum, wo gapmaxonocivnuil ecpekm npupoOHUXx cyocmanyin 3abe3neuye Kom-
niexc OioN0SIMHO AKMUBHUX PEYOBUH, WO MAE BUCOKY mepanesmuyty Oir0 ma MIHIMAIbHY KiIbKICMb NOOIYHUX
peaxyii. Tomy 00CniodiceHHs XiMIUHO20 CKIAO0Yy Mma cCMaHOapmu3ayis npUpooOHUxX cyOCmaHyill € 8axCIusuM ema-
nom apmayesmuuHux 00Cai0NHCeHb.

IlepcnexmugHum Odcepeniom OMpPUMAHHA AKMUBHO Oitouux inzpedienmis € epub Ilneepom uepenuuacmuil. Ximi-
YHULL CKAA0 Yb02O 2puUba NPeOCMAasNIeHO BeNUKOI0 KILbKICMIO OI0I02TUHO AKMUBHUX PEYOBUH, WO 3a0e3neyyiomb
ti020 bazamozpante GUKOPUCTNANHS 8 HAPOOHIT MEOUYUHI.

Mema. Busnauennsi AKiCHO20 Ma KilbKICHO20 CKIAOY GLIbHUX AMIHOKUCIOM, WO 8X00SMb 00 CKAAdY 8000pPO3-
YUHHO20 OLNK08O-noNicaxapuonoeo komnaekcy (BBIICK) epuby Ilnespomy uepenuuacmoeo.

Memoou. /[na docriodicenns Oirouux cyoCmanyiti nPUpoOH020 NOX0OJICEHHs HAUDLIbUL YACO SUKOPUCHIOBYIOMb
Qizuxo-ximiuni memoou. Lle nog’si3ano 3 mum, wo B0HU 3a0e3neuyms 8UCOKY IHQOPMAMUBHICMb, MOYHICTY,
epexmugHicms ma giomeopiosanicmy. [[nsa ananisy aminoxuciomuozo ckiady BBIICK epuby Ilnespomy uepe-
nuwacmozo Oyno 8UKOPUCMAHO Memoo 8UcoKoedekmusHoi piounnoi xpomamoepagii (BEPX), wo € 3acnosanum
Ha po30ineHHi iHOUBIOYaNbHUX KOMNOHEHMIB 3a PAXYHOK Pi3HOI adcopOyitinoi 30amHocmi.

Peszynomamu docnioxcenua. /locnioxcenns aminokuciomuoeo ckiady BBIICK epuby Ilnespomy uepenuuacmoeo
nokasano, ujo komnaexc micmums 10 (7 %) einoHux aminokuciom, ceped AKUX 5 € He3aMiHnumu. Busegneni amino-
KUCTOMU € CROTYKAMU anihamuunoi, 2emepoyurniunoi ma apomamuynoi 6yooeu. Ix npedcmasneno eniyunom, ana-
HIHOM, NEUYUHOM, [30]ICUYUHOM, MPEOHIHOM, CENIHOM, JI3UHOM, APSIHIHOM, SICIMUOUHOM MA QEHIIANAHIHOM.
Bucnoexu. B x00i excnepumenmanioHux 00CHiodceHb 6y10 6CMAHOBNIEHO SKICHUL Ma KIIbKICHUL CKAAO LIbHUX
aminoxuciom BBIICK epuby Ilnegpom uepenuuacmui. 3anponoH08aH0 MemoouKy 6U3HAYEHH Ma PO30LIeHHs
BLILHUX AMIHOKUCAOM MemOOOM BUCOKOepeKmueroi piounnoi xpomamozpadii. Ompumani pesyivmamu npono-
Hylombes 01 cmanoapmusayii UXioHol cyocmanyii 6 npoyeci uUpoOHUYMEA TIKAPCLKUX NPenapamie Ha OCHOGL
BFIICK 2puby Ilnespomy uepenuuacmozo

Kntouosi cnosa: Ilnespom uepenuuacmuil, 6ion02iYHO AKMUBHI PeYOBUHU, AMIHOKUCIOMU, BUCOKOeheKmMUBHA

pidunna xpomamoepaghisa, cmanoapmusayisi

1. Introduction

Natural herbal medicines are very popular with
people around the world. This is due to the fact that
complexes of biologically active substances of natural
origin provide high efficiency and insignificant number
of side effects.

One of the main trends in the study of substances
of natural origin is the study and standardization of the
chemical composition of substances that provide biologi-
cal activity [1].

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

Natural active substances are multicomponent mix-
tures, the qualitative and quantitative composition of
which can vary not only in the process of ontogenesis of
the plant organism, but also as a result of the technological
process of obtaining, processing and storing raw materials,
isolated from it substances and medicines created on their
basis. Therefore, recently, the requirements for quality of
both plant raw materials and phytopreparations have been
raised. In this regard, an important stage in the production
of medicines is the development of methods for standard-
izing biologically active substances of natural origin that
will be able to provide the predicted therapeutic effect of
medicines created on their basis [2].
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3. Analysis of recent studies and publications in
which a solution of the problem are described and to
which the author refers

The search and creation of environmentally
friendly, safe and renewable sources of physiologically
active substances is an extremely important task of
pharmaceutical research. In this regard, higher basidium
fungus attract attention as producers of a wide range of
biologically active components [3].

A promising raw material for obtaining on its ba-
sis highly effective medications is the oyster mushroom
Pleurotus ostreatus. The composition of this fungus in-
cludes a large number of biologically active substances
that provide its many-sided use in folk medicine [4, 5].

For use in medical practice and food industry, a
substance was developed for the protein-polysaccharide
complex [6]. The active substance of this substance is a
water-soluble protein-polysaccharide complex (WPPSC)
of the Pleurotus ostreatus fungus. In previous studies, the
standardization of the polysaccharide part of the complex
was carried out and the study of the composition of its
protein-amino acid portion began [7].

In the arsenal of modern pharmacy there are a
large number of methods that make it possible not only
to identify the composition of vegetable substances, but
also to divide and quantify individual components. The
most popular in this direction are physico-chemical
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methods that are highly sensitive, are sufficiently in-
formative and capable of providing the required accuracy
of results [2, 8].

Analysis of literary data shows that the most ef-
fective method of studying the composition of natural
substances is chromatography, which allows to identify
the chemical structure of the substance [8, 9]. That is
why, for the study of the amino acid composition of
complexes of biologically active substances, highly ef-
fective liquid chromatography has been used recently
[10, 11].

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

To date, the unidentified composition of the ami-
no acid part of the WPPSC of the Pleurotus ostreatus
fungus. This study is devoted to the investigation of the
content of free amino acids in the substance.

5. Formulation of goals (tasks) of article

The aim of the study was to determine the free
amino acids that are part of the WPPSC of the Pleurotus
ostreatus by the method of high-performance liquid
chromatography.

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

During the study, the method of high-performance
liquid chromatography (HPLC) was used. This method is
widespread for the separation of multicomponent mix-
tures of biologically active substances of natural origin
[12, 13].

HPLC is a type of liquid chromatography and is
based on the separation of individual components be-
tween two phases — moving and stationary. The mobile
phase (eluent) is a liquid, the main characteristics of
which are composition, ionic strength, pH and other
indicators, immovable — a sorbent with a small grain size.
Thus, the analysis of the complex of substances occurs
by separation in the flow of the mobile phase due to
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different interaction with the sorbent. The choice of the
phases, their characteristics and the conditions of the
experiment depends on the properties of the investigated
sample [10, 13].

For the study of free amino acids, which are part
of the WPPSC of the Pleurotus ostreatus fungus, with the
HPLC method used an LCMS device (Agilent 1260
InfinityHPLCSystem) equipped with a degasser, a binary
pump, an autosampler; one-squadron mass spectrometer
Agilent 6120 with ionization in electric field (ESI); soft-
ware OpenLABCDS Software and the ZorbaxRX-SIL
(1.8 pm, 4.6mm x 50mm, Agilent) column with a protec-
tive filter.

The amino acid analysis was carried out under the
following conditions: gradient mode using a buffer
solution: A-H,O (HCOOH 0.1 %) and a solution of the
organic modifier: B-CH3CN (HCOOH 0.1 %), flow
rate 0.4 ml / min, injection of 10 pl, column tempera-
ture of 40°C.

When identifying amino acids, the ratio m/z (mass
to ion charge) was used, which coincided with the mo-
lecular masses of the quasimolecular ion (M+1). The
quantitative content of amino acids was calculated based
on the plane of the peaks of the investigated solutions
and solutions of comparison with the chromatograms of
the isolated ions.

The comparison solution was prepared in the fol-
lowing way. First, we obtained an initial solution of each
amino acid at a concentration of 0.01 g/ml. Then, 50 ul
of the initial solution was mixed for 14 amino acids.

The production of the test solution was carried out
as follows: weighing 0.02 g of protein polysaccharide
complex, dissolving in 1 ml of water, processing in an
ultrasonic bath for 15 minutes at 50°C, adding 1 ml of
acetonitrile to precipitate proteoglycans, centrifuging at
15 000 rpm for 10 min, filtered through a nylon filter.

Chromatograms for isolated ions at m/z 76, 176,
156, 90, 166, 147, 120 solutions of the comparison and
the test solution corresponding to the amino acids gly-
cine, arginine, histidine, alanine, phenylalanine, lysine,
threonine, are shown in Fig. 1-14 respectively.
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Fig. 2 Chromatogram of glycine (WPPSC of Pleurotus ostreatus fungus)
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Fig. 4. Chromatogram of arginine (WPPSC of Pleurotus ostreatus fungus)
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Fig. 6. Chromatogram of histidine (WPPSC of Pleurotus ostreatus fungus)
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Fig. 7. Chromatogram of alanine (comparison solution)
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Fig. 11. Chromatogram of lysine (comparison solution)
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Fig. 12. Chromatogram of lysine (WPPSC of Pleurotus ostreatus fungus)
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Fig. 13. Chromatogram of threonine (comparison solution)
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Fig. 14. Chromatogram of threonine (WPPSC of Pleurotus ostreatus fungus)

The study of the amino acid composition of the
WPPSC of Pleurotus ostreatus fungus showed that
about 7 % of free amino acids contained in the test
sample, represented by 10 amino acids, of which 5 are
essential. Analyzing the obtained results, it can be
concluded that the composition of the WPPSC is dom-

inated by the substitutable amino acids (92.32 mg/g),
among which the greatest part is occupied by histi-
dine, sulfur and arginine.

The essential amino acids are occupy 45.74 mg/g
and are mainly represented by lysine, threonine and phe-
nylalanine. The results are shown in the Table. 1

Table 1

The ratio of the composition of the substitutable and essential amino acids

Substitutable amino acids Essential amino acids
Name of the amino acid mg/g of studied sample Name of the amino acid mg/g of studied sample
Arginine 15.8 Phenylalanine 13.06
Glycine 4.22 Lysine 16.62
Histidine 40.34 Threonine 13.66
Serine 24.38 Leucine and isoleucine 24

Alanine 7.58

Sum 92.32 Sum 45.74

The whole complex of amino acids is represented
by aliphatic, heterocyclic and aromatic compounds. The
largest percentage of the sum of identified amino acids
belongs to compounds of the aliphatic structure. This
group includes monoamino monocarboxylic amino acids,
they are represented by glycine, alanine, leucine and iso-
leucine, threonine and serine and diaminomonocarbone —
lysine and arginine. Amino acids of heterocyclic structure
are represented by histidine; aromatic — phenylalanine.

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

1. The method of high-performance liquid chroma-
tography has been used to study the composition of free
amino acids of the WPPSC of Pleurotus ostreatus fungus.

2.1t has been established that WPPSC contains
about 7 % of free amino acids. Identified and determined
guantitative content of 10 amino acids, among which 5
are essential.

3. The largest percentage of the sum of the identi-
fied amino acids belongs to the compounds of the ali-
phatic structure (61.32 %). Amino acids of heterocyclic
structure occupy 29.22 %, aromatic — 9.5 % of the total
amounts of free amino acids.

The obtained results can be used for standardiza-
tion of the substance of the WPPSC of Pleurotus os-
treatus in the manufacture of drugs based on it.

Prospective in this direction are further research
of the composition of the protein component of the
WPPSC.

References
1. Solodovnychenko N. M., Zhuravlov M. S., Kovalov V. M. Likarska roslynna syrovyna ta fitopreparaty: pos. Kharkiv:

Vyd-vo NFAU: Zoloti storinky, 2001. 408 p.

2. Analiticheskaya himiya v sozdanii, standartizacii i kontrole kachestva lekarstvennyh sredstv. Vol. 2: monografiya /

V. P. Georgievskiy (Ed.). Kharkiv: «<NTMT», 2011. 474 p.

36




Scientific Journal «ScienceRise: Pharmaceutical Science» Ned(14) 2018

3. Molitorus H. P. Mushrooms in medicine // Folia Microbiol. 1994. Vol. 39, Issue 2. P. 91-98.

4. Mariappan S., Vinayagam S., Durai M. Phytochemical screening of bioactive compounds from Pleurotus ostreatus (jacq.fr)
kumm-an wild edible mushroom // World Journal of Pharmaceutical Research. 2015. Vol. 4, Issue 5. P. 1603-1618.

5. Mowsurni F., Chowdhury M. Oyster Mushroom: Biochemical and Medicinal Prospects // Bangladesh Journal of Medical
Biochemistry. 2013. Vol. 3, Issue 1. P. 23-28. doi: https://doi.org/10.3329/bjmb.v3i1.13804

6. TU U 10.8-02010675-001:2017 Kompleks bilkovo-polisakharydnyi.

7. Kucherenko N. V., Martynov A. V., Demianenko V. H. Rozrobka metodyk standartyzatsiyi vodorozchynnoho bilkovo-
polisakharydnoho kompleksu, otrymanoho z hryba Pleurotus Ostreatus / Farmatsevtychnyi zhurnal. 2008. Issue 1. P. 92-95.

8. Minaieva V. O. Khromatohrafichnyi analiz: pidr. Cherkasy, 2013. 284 p.

9. Peptide and amino acids separation and identification from natural products / Neda I. et. al. // Analytical Chemistry. 2012.
Issue 6. P. 135-146. doi: https://doi.org/10.5772/51619

10. Konovalova E. Yu., Stazhyla E. N., Lebeda A. Ph. Amino acid research of family elacagnaceae juss. Plants' leaves //
Fitoterapiya. 2010. Issue 2. P. 60-64.

11. Determination of amino acids in medicinal plants from Southern Sonora, Mexico / Moran-Palacio E. J. et. al. // Tropical
Journal of Pharmaceutical Research. 2014. Vol. 13, Issue 4. P. 601-606. doi: https://doi.org/10.4314/tjpr.v13i4.17

12. Sputnik hromatografista. Metody zhidkostnoy hromatografii / Rudakov O. B. et. al. Voronezh: Vodoley, 2004. 528 p.

13. Minazova G. 1. Highly effective liquid chromatography in the analysis of natural raw material // Bashkirskiy himicheskiy
zhurnal. 2010. Vol. 17, Issue 4. P. 134-136.

14. Aminokisloty glazami himikov, farmacevtov, biologov. Vol. 1 / Syrovaya A. O. et. al. Kharkiv: Shchedra sadiba plyus,
2014. 228 p.

15. Davies J. S. Amino Acids, Peptides and Proteins. Cambridge: The Royal Society of Chemistry, 2006. 472 p.

Pexomendosaro oo nybaixayii 0-p papm. nayx Kanaaywenxo A. I
Jama naoxooocenns pykonucy 19.06.2018

Boris Varinsky, PhD, Associate Professor, Department of Physical and Colloidal Chemistry. Zaporizhzhia State
Medical University, Maiakovskoho ave., 26, Zaporizhzhia, Ukraine, 69035
E-mail: borisav70@yahoo.com

Nataliia Kucherenko, PhD, Associate Professor, Department of Drug Technology, Organization and Economy
of Pharmacy, SI “Luhansk State Medical University”, Budivelnykiv str., 32, Rubizhne, Ukraine, 93012
E-mail: tekhnology.kucherenko@gmail.com

Olga Kolpakova, Assistant, Department of Chemical and Pharmaceutical Technologies, Institute of Chemical
Technologies of the East Ukrainian National University. V. Dal, Volodymyrska str., 31, Rubizhne, Ukraine,
93009, Postgraduate student, Department of Drug Technology, Organization and Economy of Pharmacy,
SI “Luhansk State Medical University”, Budivelnykiv str., 32, Rubizhne, Ukraine, 93012

E-mail: okolpakova9l@gmail.com

37






