Scientific Journal «ScienceRise: Pharmaceutical Science»

Ne5(15) 2018

YIK: 615.322:547.466
DOI: 10.15587/2519-4852.2018.146716

DETERMINATION OF THE CONTENT OF AMINO ACIDS IN THE ROOTS OF THE
SOPHORA FLAVESCENS

© G. Shumova, I. Nizhenkovska, |. Vladymyrova

Coghopa acoemiroua (Sophora flavescens L.) poounu 60606i (Fabaceae) — bazamopiuna pociuna, sika nowupeHa
vy Pocii, ¢ Anonii, Kopei, [ieniuno-cxionomy, Ilieniunomy i Llenmpansnomy Kumai. Kopeni yiei pocaunu
micmamo 1-2 % ankanoioie (aniomampin, anaziput, i30Mampin, MAmMpIH, COPOKAPNIH, coPopamin, cogpoparorn),
mpumepnenogi canouinu (coscanonin 1), ¢nasonoiou (cogpopaghnasosziou I, II, I1I, 1V, 6iozanin A, xypapioin,
kypapinon, kywenonu A, B, C, D, I, K, L, M; (<) - maaxianin, neokypapinoiu, HOPKYPAPIHOH) Ma aMiHOKUCIOMU
(nponin, acnapacinosa Kucioma, eniyuH, apeeuin). Pocaummni aminoxuciomu ymeoprowoms 6eauxy epyny
OP2AHIYHUX CROTYK MA MAOMb YHIKAIbHI bionociuni ma gapmakonoziuni énacmugocmi. Tomy ocmaHnuiv yacom
HAyKOo8Yi NpUOLNAIOMb 8EIUKY VYBA2Y BUBUEHHIO AMIHOKUCIIOMHO20 CKAAOY JIKAPCLKUX POCIUH.

Memoro nawoi pobomu 6yn0 eusHauenHs emicmy aminokuciom y cogopu dcosmiouoi xopensx (roots of
Sophora flavescens L.).

Mamepianu ma memoou: JocniodicenHs npogoouiu mMemooom UCOKOepeKmusHoi piouHHol xpomamozpaghii
(BEPX). Ioenmucpixayito amiHokuciom npo8oouu WISAXOM NOPIGHSHHA YACI6 YMPUMAHHS 3 CYMIUUMIO
cmandapmie aminoxuciom (Agilent 5061-3334). Bumicm 36 ‘a3anux amiHOKUCIOM 8UHAYAIU WLIAXOM BIOHIMAHHS
BMICY BIILHUX AMIHOKUCIOM 8i0 iX 3a2anbH020 Micmy.

Pe3yromamu ma o6206opennsn: B pezyromami npogedenoco 00CHiOdCceHHs Y coopu Ho8milouoi KOpeHsx y
BINLHOMY | 38 ’A3anoMy cmaHi 6y10 GuAGNIeHO ma eusHaveno emicm 15 aminoxuciom, 3 aKux 6 € He3AMIHHUMU
(mpeoHin, 6aniH, MemioHiH, JelyuH, i301etiyut, ¢heninaranin). YV GinbHoMy cmawi y 6enuKiil KilbKOcmi
Hakonuyyemvcs nponin (3,61 mxe/me) i acnapazinosa kucioma (0,73 mxe/me); y 38’s3anomy cmaui — 2aiyun
(1,25 mke/me), apeinin (0,87 mxe/me), cepun (0,84 mre/me) ma enymaminosa kucroma (0,80 mkxe/me)

YV einonomy cmani y natimenwii kinekocmi nakonuyyemocs memionin (0,024 mxe/me), eniyun (0,040 mxe/me) ma
mpeonin (0,046 mxe/me); y 38 ’azanomy — nponin (0,079 mxe/me), acnapacinosa kucioma (0,229 mke/me) ma
memionin (0,231 mxe/me). Taka aminokucioma, sik 1i3un ve 6y1a 3HaU0eHa y coQopi Hco8MitOU0i KOPEHsIX.
Bucnosku: 3a donomozoro memooa BEPX namu 6ys suznauenuii emicm 15 @inonux ma 36 ’s13aHUX aMIiHOKUCTIOM
Y coghopu dcosmilouoi Kopeusx, 3 AKUX 6 € Hezaminmumu. B psaoy amanizosanux xuciom 6yau eusenemi
MOHOAMIHOMOHOKAPOOHOGI, MOHOAMIHOOIKAPOOHOBI, OIAMIHOMOHOKAPOOHO8A, aAPOMAMUYHI MA 2eMePOYUKIIUHT
aminoxuciomu.3 02120y Ha me, WO AMIHOKUCIOMU CHPUAIOMb WEUOKOMY 3ACE0EHHIO | NOMeHYiloganuio Oii
iHWUX BION02IYHO AKMUBHUX DEYOBUH ((DEHONbHUX CHOAYK, NONICAXapuois, OpPSAHiYHUX KUCIOM, MAKpo- mda
MIKPOEIeMeHmIB), Wo MICmAMbCsl Y POCIUHHIN cuposuni, susuenns aminoxuciom roots of Sophora flavescens L.
€ NepCneKmuGHUM Ol GUKOPUCMAHHA 8 OQIYiuHill MeOuyuHi ma 0dae MONICIUGICMb CMBOPEHHS HOBUX
npenapamie KOMOIHOBAHOI Oii HA OCHOBI 3A3HAYEH020 8UOY NIKAPCHKOL POCIUHHOT CUPOBUHU
Knrwuosi cnosa: cogopa coemitoua, Kopewi, aMIHOKUCIOMHULU  CKIAO, HE3AMIHHI
slUCOKOeheKmusHa piOuHHA Xpomamozpagis

aMIHOKUcCIOmMU,

1. Introduction
The Sophora flavescens L. genus of Fabaceae

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

family is a perennial plant, distributed in Russia in the
Far East, in the Primorsky region, in the south-east of the
Amur region, in the southwest of the Khabarovsk region.
It is also distributed in Asia (Japan, Korea, North-East,
North and Central China) and in some European
countries [1].

Roots of shrubby Sophora are widely used in
Chinese and Tibetan medicine when creating various
medicines from many diseases. Nanai, in which this plant
is valued above other medicinal herbs, it is called
"Godyahkin, Godylahin", in China, where the shrubby
Sophora is very popular too, it is called "Ku shen", which
in translation means "bitter root". In Ukraine, this plant
can be found in the south of the country in the Crimea, it
has a whole range of therapeutic properties, namely:
general tonic, antipyretic, hemostatic, diuretic, sedative,
antitumor, antispasmodic, expressed anti-inflammatory
and antimicrobial properties, but is poorly investigated in
phytochemical study [1, 2].

with important scientific and practical issues

It is known that amino acids are one of the
major groups of biologically active substances (BAS)
of most plants and are essential for the synthesis of
enzymes, alkaloids, vitamins, flavonoids and
polyphenolic compounds. They carry out a number of
important functions, namely: it is a transport form of
nitrogen, precursors of phytohormones, protect against
adverse factors, are products of primary metabolism
and are found in free form in all plants, and therefore
often form part of complex phytopreparations. In this
case, amino acids have not only biological activity,
but as part of the accompanying substances contribute
to improved absorption, prolongation of the
therapeutic effect and potentiation of the action of the
main plant components [3].

Essential amino acids such as leucine, isoleucine,
valine increase human immunity and suppress the growth
of malignant neoplasms. Arginine and glutamine have
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antioxidant, hepatoprotective and membrane-stabilizing
properties. Alanine and glycine regulate the level of
sugar in the blood and are involved in the regeneration of
tissues. Serine promotes the accumulation of glycogen in
the liver and muscle and affects the exchange of fats.
From histidine, a biogenic amine — histamine, which is a
local hormone, is formed. Lysine affects the cardiac tone,
reduces cholesterol levels in the blood. Methionine
prevents deposition of fat in the liver, protects its cells
from the effects of toxic substances. Amino acid cysteine
is a natural antioxidant [3].

Of particular importance are essential amino
acids that are not synthesized in an animal organism.
Therefore, the study of the qualitative composition and
quantitative content of amino acids in the roots of the
shrubby sophora has a scientific and practical
significance.

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

Recently, there are many publications devoted to
the use of BAS for the correction of various states,
metabolic processes, prevention and treatment of various
diseases of the human body. Therefore, plants in which
the rich composition of the BAS cause more attention
from scientists. As noted earlier, the rich chemical
composition has Sophora flavescens L. [4, 5]. Scientists
D. N. Olennikov and D. V. Sandalov (Institute of
General and Experimental Biology, Siberian Branch of
the Russian Academy of Sciences) investigated the
phenolic compounds of Sophorae flavescens and
developed a spectrophotometric method for determining
the total content of flavonoid compounds in the
underground organs of Sophorae flavescens [6, 7].

Study of the chemical composition of the roots of
the shrubby sophora were also studied at the Pyatigorsk
Medical and Pharmaceutical Institute (Ph.D., A.B.
Samboryadova), the Institute of Plant Protection and the
National ~ University of Mongolia (Ganzul G,
Byambasuren M., Sukhdolgor J.) [8, 9]. Panthati Murali
Krishna, Rao KNV, Sandhya S., David Banji from
Nalanda College of Pharmacy (India) investigated
alkaloids in Sophora flavescens Ait. method of high
performance liquid chromatography [10]. The study of
the amino acid composition of the roots of the shrubby
sophora was studied by Zhang Jianhua, Wu Yun, Hou
Jianhua, Ma Qingzhi (Department of Bioengineering,
Inner Mongolia Institute of Agriculture and Animai
Husbandry, Huhhot).

In this paper, the content of free amino acids in
the roots of Sophora flavescens L was analyzed. The
total content of sixteen kinds of free amino acids was
194.52 pg / 100 mg; glutamic acid content was highest
(47.68 pg / 100 mg), and the methionine content was the
lowest (0.20 pg / 100 mg) [11].

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

Scientists Zhang Jianhua, Wu Yun, Hou Jianhua,
Ma Qingzhi studied the content of free amino acids in the
roots of Sophora flavescens L. An actual question for us
was the analysis of the content of amino acids in both the
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free and bound state in the studied sample of medicinal
plant material. It should be noted that the proteins are
complex polymers containing amino acids that come
from the digestive tract in the case of digestion of protein
nutrients. A special place in metabolic transformations
belongs to amino acids. It is the amino acids in the bound
state that are the main elements of the construction of
proteins and biologically active substances (hormones,
vitamins, enzymes) and act as regulators of immune
processes.

Sophora flavescens L. is a promising medicinal
plant material for use in official medicine and makes it
possible to create new drugs of combined action on the
basis of the specified type of medicinal plant material
and requires a comprehensive phytochemical study.
Information on the study of the chemical composition of
the Sophora flavescens roots available in Ukraine, in
particular studies on the study of the amino acid
composition, is very limited.

5. Formulation of goals (tasks) of article

The aim of the work was to study the content of
amino acids in the shrubby sophora roots (roots of
Sophora flavescens L.).

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

For the study, we used shrubby sophora roots
(supplier — PP "Naidionova", Lviv, the producer —
China). Quantitative determination of the amino acids of
the sophores of the yellowing roots was carried out by
the HPLC method. The method is based on the extraction
of free amino acids from vegetable raw materials and
acid hydrolysis of herbal preparations with the
subsequent analysis of hydrolyzates by the HPLC
method  with  percolocal  derivatization of 9-
fluorenylmethoxycarbonyl chloride (FMOC) and o-
phthalic aldehyde (OPA) followed by detection with a
fluorescence detector.

Chromatographic separation was carried out on an
Agilent 1200 (Agilent technologies, USA) liquid
chromatograph. Zorbax AAA column length 150 mm,
internal diameter 4.6 mm, sorbent grain diameter 3 um.
Mobile phase A — 40 mM Na2HPO4 pH 7.8; B — ACN:
MeOH: water (45:45:10, v/v/v). Gradient separation
mode with a constant flow rate of 1.5 ml/min.
Temperature thermostat column 40 °C. Precolon
derivatization was performed in an automatic
programmed mode using FMOC reagent (Agilent 5061-
3337) and an OPA reagent (Agilent 5061-3335).
Detection of derivatized amino acids was carried out
using a fluorescence detector.

Sample preparation and analysis of plant raw
materials:

a. Free amino acids. The weight of the powdered
drug was placed in the vial, 4 ml of aqueous solution of
0.1 N hydrochloric acid was added and held in an
ultrasonic bath at 80 °C for 3 hours.

b. Common amino acids. The weight of the drug
was placed in vial, 1 ml of an aqueous solution of 6N
hydrochloric acid was added and placed in a thermostat
at 110 °C. Hydrolysis was carried out for 24 hours.
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An aliquot of centrifuged extract / hydrolyzate is
evaporated on a rotary evaporator, rinsed three times
with distilled water to remove the hydrochloric acid.
Resuspended in a suitable volume of distilled water and
filter through membrane filters from regenerated
cellulose with pores of 0.2 pum. The fluorescence
derivatives were obtained in an automatic programmable
mode before entering the sample into a chromatographic
column.

Identification of the amino acids was carried out by
comparing the retention times with a mixture of amino acid
standards (Agilent 5061-3334). The content of bound
amino acids was determined by subtracting the content of
free amino acids from their total content [12-14].

Chromatograms obtained as a result of the study of
the amino acid composition of the investigated raw material
are shown in Fig. 1. Results of determining the quantitative
content of amino acids are presented in Table. 1
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Fig. 1. -Chromatogram definition of amino acids in the shrubby Sophora roots

Table 1
Results of determining the content of amino acids in the shrubby Sophora roots

No. Retention time, min. The name Of the amino Amino acid content, pg / mg

acid total free bound
1. 1.61 L-Aspartic 0.961 0.732 0.229
2. 2.79 L-Glutamic 0.952 0.145 0.806
3. 5.98 L-Serine 0.986 0.139 0.846
4. 7.12 L-Histidine 0.708 0.066 0.642
5. 7.41 Glycine 1.292 0.040 1.252
6. 7.63 L-Threonine 0.472 0.046 0.426
7. 8.70 L-Arginine 1.034 0.163 0.871
8. 9.049 L-Alanine 0.583 0.132 0.451
9. 10.49 L-Tyrosine 0.506 0.098 0.409
10. 12.60 L-Valine 0.575 0.149 0.426
11. 12.81 L-Methionine 0.255 0.024 0.231
12. 14.23 L-Phenylalanin 0.687 0.062 0.625
13. 14.44 L-1soleucine 0.407 0.093 0.314
14. 15.18 L-Leucine 0.807 0.049 0.758
15. 19.65 L-Proline 3.689 3.611 0.079
As a result of a free and bound state.Among the identified amino acids, most (11

chromatographic study, the content of 15 amino acids,
of which 6 are irreplaceable (threonine, valine,
methionine, leucine, isoleucine, phenylalanine) are
detected and determined in the free and bound

compounds) belong to the aliphatic group; there is also
the presence of 2 aromatic and 2 heterocyclic amino
acids, which is consistent with the literature data on
the content of amino acids in plants [3, 15].
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Aliphatic acids are represented by 8 monoamino-
carboxylic acids (glycine, alanine, valine, isoleucine,
leucine), including containing threonine, serine and
sulfur-containing (methionine) compounds. Monoami-
nodicarboxylic acids are represented by aspartic and
glutamic acid, diaminomonocarboxylic acid by arginine.
Of the aromatic amino acids in the shrubby sophora
roots, tyrosine and phenylalanine have been detected. As
representers of heterocyclic acids, there are proline and
histidine.

During the study, it was found that in the free state
in large quantities, proline (3.61 pg/mg) and aspartic acid
(0.73 pg/mg) accumulate; in the bound state — glycine
(1.25 pg / mg), arginine (0.87 pg/mg), serine (0.84 pg/mg)
and glutamic acid (0.80 pg/mg).

In the free state, methionine (0.024 ng / mg),
glycine (0.040 pg / mg) and threonine (0.046 pg / mg)
accumulate in the smallest amount; in the bound state —
proline (0.079 ng / mg), aspartic acid (0.229 pg / mg) and
methionine (0.231 pg / mg).

Such an amino acid as lysine was not defined in
the shrubby sophora roots.

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

1. Thus, by the HPLC method, the content of
15 amino acids, of which 6 are irreplaceable (threonine,
valine, methionine, leucine, isoleucine, phenylalanine)
are detected and determined in the shrubby sophora roots
in a free and bound state. In the series of analyzed acids,
monoaminomonocarbonic, monoaminoidicarbonic, dia-
minomonocarboxylic, aromatic and heterocyclic amino
acids were detected.In the sophora gravelescens roots,
proline (3.61 %) is accumulated in the free state of the
identified amino acids and in the bound state it is glycine
(1.25 %).

2. In the free state, methionine (0.024 %) and
glycine (0.040 %) accumulate in the smallest amount; in
the bound state — proline (0,079 %), aspartic acid
(0,229 %) and methionine (0,231 %). The amino acid of
lysine was not defined in the sophora gravelescens roots.
The obtained data contribute to the expansion of
information on the chemical composition of medicinal
plant material and will be used in future for specified
substance-markers.
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ANTIPYRETIC ACTIVITY OF THE NEW 2-((3-MERCAPTO-5-METHYL-4H-1,2,4-
TRIAZOL-4-YL)IMINO)METHYL)-5-R-BENZOATES

© T. Kravchenko, O. Panasenko, Ye. Knysh

Iiosuwenns memnepamypu mina € HeoOXiOHOK 3aXUCHOK PeaKyi€io OP2anizmMy, Wo aKmueye IMyHHY CUCIeM)y
ma nidcumoe  azoyumos, ye nNpuzeOOUmMsb 00 NPUSHIYEHHS PO3MHOJICEHHs Gipycie ma baxmepil.
JKaposnuscysanvha 0isi, wjo Cynpo8ooNcyEmbest 30iNbUeHHAM MenI08i00ayi yepes po3uupents cyOuH wKipu ma
nocunene NOMOBUOLIEHHS, NO8 SA3aHA  3HAYHOW MIpOIO i3  3ACHOKIUIUGUM 6NAUBOM HA 30Y01UGICMb
Mennopezyniouux YeHmpie nPOMIHCHO20 MO3KY, AKA 3MIHIOEMbCA NI0 6NAUBOM NAMONOIYHO20 NPOYeECY.
Iiosuwenns memnepamypu suwye 3a 39 °C € nebesneunum axmopom 0as 00pocaux i Oimetl PizHUX GIKOGUX
Kamezopiii.

Hesgaorcarouu Ha 6ucoky epexmugHicmv ananbeemuKis, ix 6UKOPUCMAHHA He 3a8x#cou besneyte. 3acmocy8aHHs.
AcnipuHy ni0BUWYE PUUK PO3BUINKY 3ANATbHUX 3MIH 3 OOKY WLTYHKOBO-KUUWKOB020 MPAKMY, NiO8UWYE TAMKICIb
cyouH, nopywye 3eopmanHa  Kposi.llowiyk — Ho8ux — 8UCOKOepeKmugHux  JiKapcbKux  3acobie i3
HCAPOZHUICYBAILHOIO OIEI0 € AKMYATLHOI NPOOIEMOIO CbO20OEHH.

Memoro nawoi pobomu ¢ papmaronoziunuil cKpunine anmunipemuxie ceped eénepuie cunmeszoganux 2-(((3-
mepranmo-5-memun-4H-1,2 4-mpiazon-4-in)imino)memun)-5-R-6ensoamis.

Mamepianu ma memoou oociiorcenns. 06 ckmamu docniodcenns cmanu nosi 2-(((3-mepxanmo-5-memun-4H-
1,2,4-mpiazon-4-in)-imino)-memun)-5-R-6enzoamu.

Excnepumenmanvhy auxomanky npoeoounu Ha OIAUX HELHIUHUX Wypax wisixom egedents 2,4-ounimpogenony
(2,4-JH®) (pos'eonysau oxucrnozo ¢ocgopuniosanns) ¢ 003i 20 me/ke. B sxocmi peghepenc-npenapamy
BUKOPUCMOBY AU AYemUICATiyunosy Kuciomy 6 003i 100 me/ke.

Hocnioxcysani pewosunu 6soounu uepes nie 2oounu (Tos) nicas eeedenns 2,4-[H®, ¢hikcysaru pexmanvhy
memnepamypy mina npomseom 1 eoounu (Ty). IHouamxosy pexmanvny memnepamypy (Ty) peecmpysanu 0o
eHympiwnvouepeenoi in’'exyii 2,4-JH®D. B axocmi npenapamy nopieHusaHHs UKOPUCOBY AU AYEMUTICATIYUTOBY
Kucnomy 6 003i 100 me/ke.

Pe3ynomamu O0ocnioxncennsa ma 002080penHa. 3a Oanumu cepii 00cniodceHb 0VI0 8CMAHOBIEHO, WO
sHympiuHbouepegunne ggedents 2,4-JJTHD uepe3z 30 xeuaun GUKIUKALO0 NIOBUWEHH mMeMnepamypyu mina wypie
(n=133)s cepeonvomy 3 37,36 °C 0o 38,37 °C (,7=0,88 °C).

LJooo pepepenmnozo npenapamy ayemuicariyuiogol KUCIOMU, ECMAHOGIEHO, WO Npu il 3acmocyeanHi 3a
MOOeNbO8aAHOI Namono2ii 3HAYeHHs memnepamypu mina wypis snusxcyeanuce na 3 % (,7=-1,2 °C, p<0,05) no
BIOHOUIEHHIO 00 KOHMPONbHOI 2PYNUL.

3ziono ompumanum pezynrbmamam 8 Xo0i excnepumenmy Oyn0 6USBNIEHO CHONYKU, AKI 3a c0im eghexmom
nepeguwysanu pegepenc-npenapam. Tax, cnonyku IV, V ma VIII 3uudicysanru nokasHuku memnepamypu miid
wypis 6inow nise na 0,39 %.

Cepeo Oocnidxcysanux pevosun npugepmaroms Ha cebe ygaey cnoayku IV ma V, axi 3HudCy8anu noxasHuKu
memnepamypu mina wypie 6 inmepeani 4,66-4,95 % i npu yvomy snuscysanu memnepamypy 6io 1,19 oo 2,10 °C.
Bucnosku. Cunmesosano nogi 2-(((3-mepranmo-5-wemun-4H-1,2,4-mpiazon-4-in)imino)memun)-5-R-6enzoamu.
Hatibinow axmuenoio ceped docnioscysanux cnoayk € amonin 2-(((3-mepxanmo-5-wemun-4H-1,2,4-mpiazon-4-
in)-imino)-memun)oenzoam. Ilepexio 00 coneil i3 HeopeaHiUHUMU KAMIOHAMU NPU3BOOUMb 00 6Mpamu
axmugnocmi. Tak, 3amina Kamionie Ha NinepuOUuHii Oewyo NiOBUWYE NOKAZHUKU AKMUBHOCMI, NPOmMe CHOIYKA
NOCMYnaemuvCsa 3a cUolo egpexmy pegepenc-npenapamy

Knwouoei cnoea: noxioni 1,2,4-mpiazony, opeaniynuil cunmes, 0iON02iYHA AKMUBHICTD, JHCAPOZHUICYIOUA Oif,
anmunipemuxu, cinepmepmis

1. Introduction thermolysis, which are controlled by neural and
Thermoregulation of the body relies on the hormonal mechanisms. Antipyretic activity, which
balance of physiological processes of thermogenesis and involves the increase of thermolysis through angiectasis
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