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STUDY OF AMINOACID COMPOSITION
OF THE HARICOT BEAN SHELLS

Abstract. Commonly, the production of herbal medicines is more advantageous economically than chemical
synthesis. Agricultural crops, having sufficient raw material base, are of main interest.

In this respect the shells of haricot bean (Phaseolus vulgaris L. (Fabaceae)), that are waste products of beans,
are of special interest. Due to the absence of regulatory documents for this kind of drug raw material in Ukraine the
development of standardization parameters for the raw material of haricot bean is a very topical.
Pharmacotherapeutic action of this drug raw material is caused by the presence of amino acids, proteins, macro- and
microelements as well as flavonoids.

There are medicines at the pharmaceutical market of Ukraine that was produced from the haricot bean:
«Sadifity (ZAO «Liktravy», Ukraine), «Arphazetin» (ZAO Pharmaceutical plant «Viola», Ukraine), «Hepatophyt»
(LLC «Research and production pharmaceutical company «AIM», Ukraine), «Shells of haricot bean»
(ZAO «Liktravy», Ukraine).

Medicines are introduced to the market in the form of medicinal herbs mixture that's why main method of
application is a preparation of restorative drinks, tinctures, teas. In light of this, study of amino acid composition in
the water extracts from raw material is reasonable.

Research of qualitative and quantitative amino acid composition of 5 lots of the shells of haricot bean was
carried out by HPLC method. This raw material was harvested in different regions of Ukraine over a period of
2014 — 2016. 16 amino acids were identified in the water extracts of the shells of haricot bean. Glutamic acid
(1.60 — 5.56 "'ug/100 mg), L-alanine (1.41 — 2.23 ug/100 mg), L-arginine (0.65 — 2.12 pg/100 mg) had the greatest
content in the investigated samples. D-serine (0.04 — 0.13ug/100 mg) and D,L-methionine (0.02 — 0.43 pg/100 mg)
had the lowest quantity in the investigated samples.

Sufficiently high content of amino acids makes it possible to consider them as potential substances-markers at
the development of assay procedure for the standardization of raw material.

Key words: amino acids, shells of the haricot bean, chromatography-mass spectrometry.

Nowadays quality control of herbal raw material used for the manufacture of medicines is a key point
of pharmaceutical segment of health service [1,2,3]. It makes necessary to develop universal procedures
enabling to control content of biologically-active substances in the raw material as well as in medicines on
its base [4,5].

That's why haricot bean is of research interest. This plant has sufficient raw materials base but there
are not regulatory documents on the territory of Ukraine [6,7].

Haricot bean (Phaseolus vulgaris L. (Fabaceae)) is a crop that has been used in medicine for many
years. Preparations, containing haricot bean as active substance, normalize carbohydrate metabolism and
reduce sugar level due to the presence of amino acids, proteins macro- and microelements, flavonoids in
this plant [8,9,10].

The study of the chemical composition of various types of beans was carried out by scientists of the
National University of Pharmacy, Kovalev S.V. and Kovalev V.M. Scientists have determined
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quantitative composition of phenolic compounds (3.64 + 0.09%), flavonoids (2.78 = 0.12%),
hydroxycinnamic acids (2.50 = 0.13%), polyphenol compounds (3.68 =+ 0.12%), ascorbic acid
(0.023 £ 0.001%) and organic acids (1.12 + 0.02%) in the herb of scarlet bean. Besides they studied
qualitative and quantitative composition of amino acids and mineral components in the lots of common
bean, black beans, sieva bean, scarlet bean, red mung, green mung [11]. 16 amino acids, 7 of which are
essential, were identified in accordance with the results of abovementioned research. It was found that
glutamic and asparaginic acids, phenilalanine, valine, methionine, alanine, glycine, leucine had the highest
level of content in the shells of bean [12,13]. The presence of 19 macro- and microelements was also
established in the herb of bean; among which calcium, potassium, magnesium and silicon prevailed.
Obtained data was used to get the substance with hypoglycemic activity that is called glyphasine and
obtained from the herb and shells of bean [14].

It is known from literature sources that amino acids are structural components of vegetable protein,
cellular fluid and take part in the synthesis of enzymes, vitamins and alkaloids. In humans, amino acids
play an important role at the synthesis of antibodies, enzymes, hormones, hemoglobin, provide energy for
muscular tissue, enhance metabolic processes, reduce level of cholesterol, have powerful antioxidant
action, restore tissues of liver and kidney [15,16].

Generally, methods used for amino acid analysis are based on the chromatographic separation of
amino acids presented in the test sample (GC-MS and HPLC-MS) [17,18].

Table 1 includes medicines on the base of the shells of haricot bean that exist on the pharmaceutical
market of Ukraine [19].

Table 1 — Haricot bean shells-based medicines

S1.No. Name . Manufacturer Dosage Pharmacological
of the medicine form class
1 «Sadifit» ZAO «Liktravy», Ukraine Medicinal herbs Diabetes medication
mixture
2 «Arphazetin» ZAO Pharmaceutical plant Medicinal herbs Diabetes medication
«Viola», Ukraine mixture
3 «Hepatophyt» LLC «Research and Medicinal herbs Medication for hepatic
production pharmaceutical mixture disorders and bile ducts
company «AIM», Ukraine disorders
4 «The shells of haricot | ZAO «Liktravy», Ukraine Shells of bean in the | Mild to moderately severe
bean» packs with internal diabetes mellitus type I
package (as part of complex therapy)

According to the data given in the table 1, the shells of haricot bean are used to prepare medicinal
herbs mixture, tinctures, and teas. Considering the method of application, it is rational to conduct a quality
assessment in water extracts [20,21].

The aim of this research is the study of amino acid composition in the water extracts from the shells
of haricot bean, growing on the territory of Ukraine, as one of the step of the standardization of raw
material.

Materials and methods. The study was carried out on 5 lots of raw material from the shells of
haricot bean, harvested in different regions of Ukraine during 2014-2016, using high performance liquid
chromatography (HPLC) with mass spectrometric detection. High-performance liquid chromatograph,
model Acquity H-class UPLC system (Waters, USA), equipped with triple-quadrupole mass-spectrometer
(Xevo, Waters, USA) was used for qualitative and quantitative amino acid analysis.

Preparation of test solutions. Place about 100 mg (precisely weighed amount) of powdered raw
material, poured through the sieve with the diameter of holes 355 pm, in the 20 ml volumetric flask, add
15 mL of water P. Ultrasonicate at the temperature 45°C for 10 minutes and leave it to cool. Bring the
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final solution volume to the mark with the addition of water P, mix and filter through the Q-max Syringe
membrane filter (13 mm, 45 mxm, Nylon) into the vials.

Preparation of standard solutions. Standard sample (SS) of amino acids was used. This sample
contained 17 amino acids dissolved in 0.1M hydrochloric acid solution: L-Alanine, L-Arginine,
DL-Aspartic acid, L-Cystine, Glutamic acid, Glycine, L-Tryptophan, Isoleucine, DL-Leucine, L-Lysine,
DL-Methionine, DL-Phenylalanine, L-Proline, D-Serine, L-Threonine, L-Tyrosine, Valine. Content of
every amino acid was 2.5£0.01 mmol/L (Sigma-Aldrich, lot number BCBQO0950V, expiry date -
27.07.2019).

Contents of 1 vial (2 mL) of SS is shaked, bringed the temperature to 20°C and diluted 2-fold, 5-fold,
10-fold, 20-fold, 50- and 100-fold with water P, mixed and filtered through the Q-max Syringe membrane
filter (13 mm, 45 um, Nylon) in to the vial.

Chromatographic procedure. High-performance liquid chromatograph is equipped with triple-
quadrupole mass-spectrometer (Xevo, Waters, USA) with electrospray source of ionization (ESI).
Separation of amino acids in the samples was carried out using ZIC-HILIC column 150 mm x 2.10 mm,
packed with silica gel for chromatography, octadecylsilyl P with size particle 3.5 pm.

Chromatographic conditions:
— Column temperature — 40°C;
— Injection volume — 1 ul;

— Flow Rate — 0.5 mL/min;
Triple quadrupole mass spectrometry detection

— Source Temperature — 150°C;

— Desolvation Temperature —400°C;

— Cone Gas Flow — 20 (L/Hr);

— Desolvation Gas Flow —1000 (L/Hr);

— Capillary — 3.50 (kV).

Gradient elution is performed using mobile phase A— 0.050 M ammonium acetate buffer solution

with a pH 4.5+ 0.05 which was adjusted using diluted acetic acid; mobile phase B — acetonitrile.
Chromatography is performed at the following gradient program (table 2).

Table 2 — Gradient program for chromatography

Time(min) Mobile phase A Mobile phase B
(%, V/v) (%, V/v)
0-5 20% 80%
5-6 20—35% 80—65%
6-10 35—-50% 65—50%
10-11 50% 50%
11-11,2 50—20 50—80%

Results. Identification of every substance was done by mass-spectra given on the following
chromatograms (figure 1).

Quantitative composition of amino acids was calculated using calibration curves (method of
calibrated function). Results are given in the table 3.
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Table 3 — Amino acid composition of water extracts of the shells of haricot bean (ng/100 mg)

. . Content of amino acids, ug/100 mg
S1.No. Name of amino acid
Sample 1 Sample 2 Sample 3 Sample 4 Sample 5
1 L-Alanine 1.57 2.23 2.05 2.11 1.41
2 D-Serine 0.12 0.13 0.04 0.13 0.06
3 Valine* 0.34 1.24 1.00 1.91 1.57
4 Glycine - - - - -
5 L-Arginine 2.12 2.09 - 0.65 1.28
6 DL-Methionine* 0.02 0.11 - 0.05 0.43
7 L-Proline 0.33 1.22 1.46 1.46 0.32
8 L-Lysine* 0.54 0.42 0.19 0.60 0.74
9 L-Threonine - - - - -
10 DL-Phenylalanine* 0.14 0.57 0.42 0.92 0.94
11 DL-Aspartic acid 1.63 2.08 0.96 1.79 2.79
12 DL-Leucine* 0.28 0.77 0.55 1.04 1.24
13 L-Cystine 0.06 0.01 0.00 0.00 0.00
14 L-Tyrosine 0.14 0.23 0.27 0.38 0.60
15 Isoleucine* 0.21 0.76 0.32 1.10 1.22
16 L-Tryptophan - - - - -
17 Glutamic acid 3.04 5.56 2.76 4.22 1.60
Sum of essential amino acids 1.53 3.88 2.48 5.63 6.16
Sum of nonessential amino acids 9.01 13.57 7.54 10.75 8.07
Total sum of amino acids 10.54 17.45 10.02 16.38 14.23
Note: «*» — essential amino acids.

Discussion. As a result of research 16 amino acids were identified, among which there are
6 nonessential amino acids: valine, DL-methionine, L-lysine, DL-phenylalanine, DL-leucine,
isoleucine. Valine has a dominant content which varies from 0.34 to 1.91 pg/100 mg. Glutamic acid
(1.60 - 5.56 ug/100 mg), L-alanine (1.41 - 2.23 pug/100 mg), L-arginine (0.65 - 2.12 pug/100 mg) prevailed
over all samples of raw material according to the quantitative composition. Minor amino acids were
D-serine (0.04 - 0.13 pg/100 mg), DL-methionine (0.02 — 0.43 ng/100 mg).

Biological activity of identified amino acids was thoroughly studied. In accordance with data of
scientific literature L-alanine is an amino acid that takes part in energetic metabolism, stimulates
immunity, and regulates level of sugar in the blood. Arginine takes part in the regulation of synthesis and
secretion of hormones such as: insulin, prolactin, thyroid hormone, parathyroid hormone, adrenal
hormones, and hormones of fertility cycle.

Sufficiently high content of discussed amino acids affords an opportunity to consider their as
potential substances-markers at the development of assay procedure for standardization of raw materials.

Conclusion. The present study has been undertaken to determine the qualitative and qualitative
analysis of the shells of haricot bean by the HPLC method. The three amino acids, glutamic
acid, L-alanine and L-arginine, were found at the highest content: 1.60 — 5.56 ug/100 mg,
1.41 — 2.23 pg/100 mg, 0.65 — 2.12 pg/100 mg, respectively. The obtained results indicate the
possibility of usage of the shells of haricot bean as an alternative raw material for preparation of easily
digested forms of amino acids that regulate metabolic processes in the human body.

Due to sufficiently high content of found amino acids can be considered as substances-markers at the
development of assay method for standardization of raw materials.
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K9JAIMI'T YPMEBYPIHIAK KEMICI ’/KAPMACBIHBIH
AMHUHKBINIKbLIJIBI KYPAMBIH 3EPTTEY

AnHoranusi. Kenreren jkarjaiiiapia eciMIiK IIMKI3aTTaH JOPUTIK Kypaigapibl aly XUMHSUIBIK CHHTE30CeH
CaJIBICTBIPFaHAa SKOHOMHUKAIBIK TYPFbIIAaH THIMIIPEK Oosazpl. Aca KO CYpaHBICKA YKETKUIIKTI MIMKI3aTThIK KOPbI
Gap aypUImapyamsUIbIK JAKBUIIAP e 00Ta bl

Byt acniekrine komimri ypmeOypinak — Phaseolus vulgaris L. (Fabaceae) enaipicinaeri Kaaabik OOJbII caHaa-
ThIH OYpIIaK XKeMicl xapmacel Hazap ayaaprajabl. YkpaunHaaa ockl JJOI TypiHe HOPMATHBTIK Ky)KaTTaMaHbIH KOK
Oonybl KoIIMI1 ypMeOypLIaK IIMKi3aThIHA CTaHIAPTTay MapaMeTpliepiH d3ipiiey ©3eKTUIriH aikpiHaaiinsl. Ochl
JIOpUITIK MIMKI3aTThIH (hapMaKOTEePaIUsIIBIK dCepl KypaMblHla aMUH KbIIIKBUIIAPHI, aKybI3Aap, MAKpO KOHE MHUKpPO-
AJIEMEHTTEP/IIH, COHIai-aK (aaBaHOUATEPAIH OOTYbI apKbUIBI TYCIHIIPIICI].

VYxpanHaublH (hapMalieBTHKA HAPBIFBIHAA KypaMbIHIA KOAIMI1 YPMeOyYpIIaK MIMKI3aThl Oap AOPLTIK Kypaigap
yeoiabutrad: «Camuduty («JlekrpaBe»y XKAK, Ykpawna), «Apdasetnn» («Buoma» (apmanestuka (adpukachd»
KAK, Vkpanna), «[ematodpur» («IMM» FoumbiMu-oHmipicTik (apmaretika kommanmsce»y JKIIK, Ykpanma),
«Ypmeoypiirak xemici xxapmace («JIexrpaBby JKAK, Ykpanna).

[Ipenaparrap *MHAK TYpPiHAE YCHIHBLIFAH, COHIBIKTAH a HEri3ri KoJJaHy ojici — KaiHaTma, TyHOa, maii
nmaiteranay. OcelFaH OalIaHBICTHI MIMKIi3aTTaH HAKTHI CyJbl OMIHAUIEPIHIH aMHHKBIIIKBUIAB KYPaMBIH 3€pTTEY
YThIMJIbI OOJIBIN CaHanaabl. Macc-CleKTPOMETPHUSUIBIK AeTekTopiay apkeuibl xypriziterin TKCX (BOXKX) omici
apKbUTBl YKpauHaHbIH TYpii aiimarsiaaa 2014-2016 kK. apaibIFbIHAA HaRBIHAAIFAH KOIIMIT ypMeOypIIaK KeMici
KapMachlHIaFbl aMHH KbIIIKBUIJAPBIHBIH 5 CEpHSICHIH CanalblK JKOHE CAHJbIK aHBIKTay OOWBIHILIA 3epTTeyJiep
xyprizingi. Kopimri ypmeOypiiiak >kemici KapMachIHbIH Cy CHIFBIHIbUIAPBIHIAA 16 aMHMH KBIMIKBULAAPHI COMKECTEeH-
Jipingi. 3epTTeneTid yiuriiepe Kypambl )KaFbIHaH 0achiM OOJIBIN TIyTaMuH KbIKbUIb! (1,60 6acTamn 5,56 Mkr/100 mr
neitin), L-amanmu (1,41 Oacram 2,23 mkr/100 mr naeitin), L-apruama (0,65 Oactam 2,12 Mkr/100 mr neitin)
aHBIKTAII6I. MHUHODJIBIK aMUH KBIIKbUIEI peTinae D-cepun (Memmepi 0,04 6acran 0,13 Mxr/100 mMr meiiin) sxoHe
DL-mereonun (mesmepi 0,02 6acram 0,43 mxr/100 mr aeitin) ecenrenemi.

ATanFaH aMUH KbIIIKbUIIAPBIHBIH KETKUTIKTI JKOFapbl MOJIIIEPi OJIap/ibl LIMKI3aTThl CTAHIAPTTAY YIIIH CaHJIBIK
aHBIKTAy S/IICTEMECIH 93ipJiey Ke3iH/Ie bIKTUMAIIbl MapKep-3aTTap PeTiHAe KapacThlpy MYMKIHAIITIH Oepei.

Tyiiin ce3aep: aMUH KBIIKBUIIAPHI, KOAIMIT YPMEOYPIIaK jKeMICi )KapMachl, XpOMaTO-MaCC-CIIEKTPOMETPHSL.

A. U. Kprokoga, C. H. I'y6aps, . H. Biragumuposa, T. C. TumaxoBa

"National University of Pharmacy, Kharkiv, Ukraine;
2Kharkiv National Medical University, Kharkiv, Ukraine

HCCJIEJOBAHUE AMUHOKHUCJIOTHOI'O COCTABA
CTBOPOK ILTTO/IOB ®ACOJIM OBBIKHOBEHHOM

AHHoTanus. [lomydeHne 1eKapCTBEHHBIX CPEICTB U3 PACTUTEIBHOTO CHIPHS B OOJNBIIMHCTBE CIy4aeB 3KOHO-
MHUYECKH BBITOJHEE XHMHYECKOro cHHTe3a. Hambonplmmii WHTEpEC BBI3BIBAIOT CEIbCKOXO3SIMCTBEHHBIE KYJIbTYPHI,
o0amaromue 10CTaTOYHOM CHIpheBOH 0a30ii.

B nmaHHOM acriekTe BHUMaHHE IPUBIIEKAIOT CTBOPKHU IUIONOB (pacoym oOBIKHOBeHHOH — Phaseolus vulgaris L.
(Fabaceae), KOTOpBIE SBIAIOTCSA OTXOAOM IPOU3BOACTBA 0000B (acomn. OTCyTCTBHE HOPMATHBHON TOKYMEHTALIUU
Ha mansbii Bug JIPC B YkpawHe ompenenseT aKTyallbHOCTh pa3padOTKH ITapaMeTpoB CTAaHAAPTHU3AIUH Ha CHIPhE
daconn oObIKHOBeHHOWH. DapMakoTeparneBTHYECKOE [EHCTBHE NaHHOTO JIEKAPCTBEHHOTO PACTHTEIBHOTO ChHIPhS
00yCIIOBIICHO HAJIMYUEM aMUHOKHUCIIOT, OEIIKOB, MAaKpO- M MUKPO3JIEMEHTOB, a TAKXKe (DITaBOHOHUIOB.

Ha dapmarieBTiueckoM pbIHKE YKpawHbI IPEICTaBICHBI JIEKAPCTBEHHBIE CPEICTBA, COJEPIKAIINE CHIPhE
tacomm obsikHOBeHHOH: «Camnduty (3AO «JlexTpaBb», YikpanHa), «Apdazerun» (3AO Dapmaneprudeckas ¢pad-
puka «Bwomay, VYkpamna), «lemarodur» (OOO «Hayuro-mponsBoacTBeHHas (apMaleBTHIECKass KOMITaHUSI
«UMp»», Vipanna), «Dacomn cTBopkH m1008» (3AO «JIekTpaBbl», YkpanHa).




Bulletin the National academy of sciences of the Republic of Kazakhstan

[Ipemapatel mpeacTaBiIeHbl B BHAE COOPOB, TIOATOMY OCHOBHOHM CIIOCOO MPHUMEHEHHS — 3TO HPUTOTOBJICHUE
OTBApOB, HACTOEK, YaeB. MIcXols U3 3TOT0, PallMOHANBHBIM SBISIETCS M3YYEHUS aMHHOKHCIOTHOTO COCTaBa HMEHHO
BOJIHBIX M3BJICYCHUH CHIPHS.

Metomom BOXX ¢ Macc-ceKTpoMeTpHYECKHM JeTEKTHPOBAHUEM MPOBEIEHB! UCCIEIOBAHNS Ka4eCTBEHHOTO
1 KOJHUYECTBCHHOTO OMNPEACICHUS aMHHOKHUCIIOT 5 CepUii CTBOPOK IUI010B (DacoIi OOBIKHOBEHHOM, 3arOTOBJICHHON B
pa3HbIX pervoHax YkpauHsl Ha mpoTspkeHnd 2014-2016 rr. B BOAHBIX 3KCTpakTax CTBOPOK IUIOAOB (aconu
OOBIKHOBEHHON HACHTU(HUIMPOBAHO 16 aMHUHOKHCIOT. B mccremyemsIx oOpasmax JAOMHHHPYIOIIMMHU IO COIEp-
YKAHUIO YCTAHOBJIEHBI ITyTaMiHOBas kuciora (ot 1,60 1o 5,56 mkr/100 mr), L-ananun (ot 1,41 no 2,23 mkr/100mr),
L-aprunus (ot 0,65 10 2,12 Mxr/100 mr). MUHOPHBIME aMHHOKHCIOTAMH SBIISIIOTC D-cepun (comepxkanue ot 0,04
10 0,13 mkr/100 mr) u DL-meteonun (comepkanue ot 0,02 mo 0,43 mxr/100 mr).

JlocTaTo4HO BBICOKOE COMEpKaHME TAHHBIX aMHHOKHCIIOT JTaeT BO3MOXKHOCTH PacCMaTpUBaTh MX KaK IOTEH-
LMaJIbHbIE BEIECTBa-MapKephl MPH pa3paboTKe METOAMKH KOJMYECTBEHHOTO OIPEACICHHs Ul CTaHAapTHU3alud
CBIPBSI.

KioueBbie c10Ba: aMUHOKHUCIIOTHI, (hacosid 0OBIKHOBEHHO# CTBOPKH IIOZOB, XPOMATO-MACC-CIIEKTPOMETPHSI.
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