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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
microclements as well as flavonoids.

There are medicines at the pharmaceutical market of Ukraine that was produced from the haricot bean:
«Sadifity (ZAO «Liktravy», Ukraine), «Arphazetiny (ZAO Pharmaceutical plant «Viola», Ukraine), «Hepatophyt»
(LLC «Resecarch 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 — 0.13pg/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 SV. and Kovalev V.M. Scientists have determined
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final solution volume to the mark with the addition of water P, mix and filter through the Q-max Syringe
membrang 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-Megthionine, 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 BCBQ0950V, 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 clectrospray 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 um.

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

— 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/Iv) (%, v/Iv)
0-5 20% 80%
5-6 20—35% 80—65%
6-10 35—50% 65—50%
10-11 50% 50%
11-112 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, pg/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 2.11 141
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 - 0.05 043
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 0.57 042 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 0.23 027 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 2.76 422 1.60
Sum of essential amino acids 1.53 3.88 248 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 resecarch 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 ug/100 mg. Glutamic acid
(1.60 - 5.56 ug/100 mg), L-alanine (1.41 - 2.23 ug/100 mg), L-arginine (0.65 - 2.12 ug/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 pg/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 ng/100 mg,
141 - 223 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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KQJIMIT YPMEBYPIIAK 'KEMICI KAPMACBIHBIH
AMMHKBIIIKBLIAEI KYPAMEIH 3EPTTEY

Annoramusa, KenrercH >karmaitmapaa eCiMAiK MIMKI3ATTAH JOPITIK KypaamapAsl ady XUMHSAIBIK CHHTC30CH
CANBICTBIPFAH/IA YKOHOMHKAJBIK TYPFBIIAH THIMAIPEK OOTagbl. Aca Kem CYPaHBICKA >KETKLIIKTI IIMKI3aTTHIK KOPbI
0ap aypUIIapy alIbLIBIK JAKBLIIAP HE OO TIBL.

Byx aciekrine komimri ypmeOypmmak — Phaseolus vulgaris L. (Fabaceae) enzipiciaaeri Kanablk OOIBIN caHAMA-
TBHIH OYpPINAK »KEMICi »KapMacsl Ha3ap ayaapraasl. YkpamHaga ocel JOIIl TypiHe HOPMATHBTIK KYKATTAMAHBIH KOK
60MyBl KOZIMIi YpMeOYpINaK INMKI3AThIHA CTAHAAPTTAY MAPAaMETPIICPIH d3Ipiey O3eKTiMriH aWkpHAanasl. Ochl
JOPLTIK IHKIZATTHIH ()apMAKOTEPANILIIBIK 9CEPl KYPaMbIHIA AMHH KBIIIKBUIIAPHI, aKybI3Jap, MAKPO JKOHE MHKPO-
3NEMEHTTEPIH, COHAaH-aK (praBaHOUATEPAIH OOy BI APKBLIBI TYCIHIIPIIC L.

YxkpawHAHBIH (hapMAICBTHKA HAPBIFBIHAA KYPAMBIHAA KOIIMII YPMEOYPIIAK MIMKI3aTHl Oap JOpiTK Kypammap
ycombuFaH, «Camudury («Jlekrpasspy KAK, Vkpamna), «Appaserun» («Bmoma» (apmanesTnka (padpHkacen»
KAK, Yipamna), «ematodur» («OUM» FHIIBIMH-OHAIpiCTIK (papManeBTHka xoMmarmsackh KIIK, Vipauma),
«YpmeOypruak sxkemici skapmace («Jlekrpassn» XKAK, Ykpauna).

[Ipenaparrap *XWHAK TYPIHAE YCHIHBIIFAH, COHABIKTAH Ja HETI3rl KONJaHy omici — KaliHaTma, TyHOA, Imau
maiibiEAay. OchlFaH OAMIAHBICTHI IMHMKI3ATTAH HAKTHI CYJBI OOMIHALTEPIHIH AMHHKBIIIKBUIABI KYPAMBIH 3EPTTCY
YTHIMABI QOB CaHAJAABL. MacC-CIICKTPOMETPHAIBIK ACTCKTOPIay apKeuibl kyprisizerin TXKCX (BIXX) omici
apKbLIBl YKpaWHAHBIH TYpal aiiMarbmga 2014-2016 k. apanbiFblHIA JAHbIHIAIFAH KOIIMIT YPMEOYpHIAK >KeMici
JKApMACBIHAAFbl AMUH KBIIKBUIIAPBIHBIH 5 CEPHSCHIH CANAJbIK JKOHE CAHIBIK AHBIKTAY OOWBIHIIA 3EPTTICYJICp
skyprizimai. KogiMri ypmeOypImak skeMici KapMacChIHBIH CY CHIFBIHIBUIAPBIHAA 16 aMHMH KBIIIKBLIIAPHI COHKECTCH-
Jipinai. 3epTTeneTiH yariiepae KypaMbl >KaFbIHAH OACHIM OOJIBIT Ty TAMUH KbIIKBLIEL (1,60 6acTam 5,56 Mxr/100 mMr
mewin), L-amanmn (1,41 Oacram 2,23 mxr/100 mr aewin), L-apruama (0,65 Oactam 2,12 Mxr/100 mr aeiiin)
AHBIKTANIBI. MUHOPIBIK aMHH KBIIKBLTEL perinae D-cepun (Memmepi 0,04 6actam 0,13 Mrr/100 Mr aehin) »xoHE
DL-mereonnn (Mmemmepi 0,02 6acram 0,43 mkr/100 Mr aeitin) ecentenei.

ATanFaH aMWH KbINIKBUTIAPBIHBIH YKCTKITIKTI XKOFAPBI MOJIIIEP] 0Japabl IMHKI3ATTHI CTAHAAPTTAY YINIH CAHABIK
AHBIKTAY dJICTEMECIH 3ipaey Ke3IHIE BIKTHMAIIbI MAPKEP-3aTTap PETiHAC KAPaCcThIPY MYMKIHIITIH Oepei.

Tyiiin ce3aep: aMuH KbIIIKbLTIAPHI, KSAIMIT YPMEOYPIIAK KEMICi AKapMachl, XpOMATO-MaCC-CIIEKTPOMETPHSL.
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HCCIEJOBAHUE AMUHOKHCJIOTHOI'O COCTABA
CTBOPOK ILIOJA0B ®ACOJH OBBIKHOBEHHOM

Annotammst. [lonyueHHe JEKapPCTBEHHBIX CPEICTB W3 PACTHTEIBHOTO CHIPHS B OOBIIMHCTBE CIYYAcB 3KOHO-
MHYCECKH BBITOJHEE XHMHYCCKOTO CHHTE3a. HamOombImmii WHTEPEC BBI3BIBAOT CEIBCKOXO3IHCTBECHHBIC KYJBTYPBHI,
00J1a1ar0IIHe JOCTATOYHOH CHIPBEBOIT 0a301i.

B maHHOM acmekTe BHMMAHHE MPHBICKAOT CTBOPKH IUIOA0B (hacom oObIkHOBEHHOM — Phaseolus vulgaris L.
(Fabaceae), koTOpBIEC SBILTFOTCSI OTX0I0M HMPOM3BOACTBA 0000B (hacosm. OTCYTCTBHE HOPMATHBHOHM JOKYMCHTAIMH
Ha mansbii BuA JIPC B YikpawHC ONMPEacIIeT aKTyaIBHOCTh Pa3pabOTKH MAapaMETPOB CTAHTAPTHALMH HA CBHIPHE
(acomn OOBIKHOBEHHOH. (DapMAKOTECPANICBTHUECKOC OCHCTBHE AAHHOTO JEKAPCTBCHHOTO PACTHTCIBHOTO CHIPbHS
00YCJIOBICHO HATMYHEM AMHHOKHCIIOT, OSIIKOB, MAKPO- H MEKPOAIICMEHTOB, a TAKKE (PIaBOHOMIOB.

Ha (apmaneBTHyecKOM pPBIHKC YKpawHBI MPSACTABICHBI JICKAPCTBEHHBIC CPEACTBA, COACPIKALIHE CBIPHE
(pacom oobIkHOBeHHOM: «Camndpur» (3AO «JlexkTpaBs», Ykpanna), «Apdazerun» (3AO Papmanesruyeckas $ad-
puka «Bmoma», Ykpamna), «[emaropur» (OO0 «HayuHO-MpOoM3BOACTBCHHAS (PapMaricBTHUCCKAT KOMITAHHS
«3UM»», Ykpanna), «®acomu cTBOpKH m0a0B» (3AO «JIekTpaBe», YKpanHa).
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[Ipenaparel TpencTaBICHB B BHAC COOPOB, MO3TOMY OCHOBHOM CIIOCOO MPHUMEHEHWS — 3TO IPUTOTOBJIICHHC
OTBapOB, HACTOCK, YacB. ICX0as W3 3TOTO, PAlMOHATBHBIM SIBILICTCS H3YUCHHS AMHHOKHCIOTHOTO COCTaBa HMECHHO
BOJIHBIX H3BICUCHHUH CHIPBSL.

MeTtoaom BOXX ¢ Macc-CCKTpOMETPHICCKIM ACTCKTHPOBAHHCM MPOBCIACHBI HCCICI0OBAHUS KAYCCTBCHHOTO
W KOJMYECTBEHHOTO ONPEACICHIS AMHHOKHCIIOT 5 CEpHii CTBOPOK IUTOI0B (hacoi OOBIKHOBEHHOM, 3aTOTOBJICHHOH B
Pa3HBIX pErHOHAX YKpawmHbl HA mpoTsskeHmH 2014-2016 rr. B BOAHBIX 3KCTpakTax CTBOPOK IDIOAOB (pacomm
OOBIKHOBCHHON HACHTH(HIHMPOBAHO 16 aMHHOKHCIOT. B mCCmemyeMbIx oOpa3smax JOMHHHPYIOIAMH IO COACP-
JKAHWEO YCTAHOBJICHBI TITyTAMUHOBAA KAcioTa (0T 1,60 10 5,56 Mxr/100 mr), L-amanuH (ot 1,41 m0 2,23 Mr/100MT),
L-aprunumH (ot 0,65 10 2,12 Mxr/100 Mr). MUHOPHBIMH aMHHOKHCIOTaMH sIBJLTIOTCS D-cepuH (comepxanue ot 0,04
10 0,13 Mxr/100 mr) 1 DL-mMeTeonuH (coaepskanue ot 0,02 10 0,43 Mxr/100 mr).

JlocTarouHO BBICOKOE COJCP)KAHHE AAHHBIX AMHHOKHCIIOT JA€T BO3MOKHOCTh PACCMATPHBATh MX KaK MOTCH-
[UANbHBIC BEIIECTBA-MAPKEPHI IPH Pa3paboTKE METOAWKH KOJIMYECCTBEHHOTO ONPEACICHHS ULl CTAaHTAPTH3ALNH
CBIPbSL.

KioueBbie c1oBa: aMHHOKHCIIOTHL, (h)acoi OOBIKHOBEHHOM CTBOPKH IIII0IOB, XPOMATO-MAaCC-CIIEKTPOMETPHSL.
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