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2 Clarivate
Analytics

NAS RKis pleased to announce that News of NAS RK. Series of chemistry and
technologies scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of chemistry and technologies in
the Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of chemical sciences to our community.

Kasakcman Pecriybnukacel ¥nmmbik fbiribiM akademusicbl "KP YFA Xabapnapbel. Xumusi XoHe
mexHorsioeusi cepusicbl” fbifibIMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacbli Emerging
Sources Citation Index-me uHOekcmeryeze KabbindaHraHblH xabapnalidbl. byn uHdekcmerny 6apbicbiHOa
Clarivate Analytics komnaHusicsbl XypHandbl o0aH api the Science Citation Index Expanded, the Social
Sciences Citation Index xeoHe the Arts & Humanities Citation Index-ke Kabbiiday maceneciH
kapacmbipyda. Webof Science 3epmmeywinep, asmoprap, 6acnawsifiap MeH MeKemMesiepae KOHMeHm
mepeHDiei MeH canacbiH ycbiHaobl. KP YFA Xabapnapbl. XuMusi XoHe mexHosnoausi cepusicbl Emerging
Sources Citation Index-ke eHyi 6i30iH KoramdacmabiK YWIiH eH 63eKmi xoHe 6edendi XuMusinbiK FbliibiMOap
bolibIHWa KoHmeHmke adasndbifbiMbi30bi 6indipedi.

HAH PK coobwaem, ymo Hay4HblIl xypHan «13eecmus HAH PK. Cepusi xumuu u mexHonoaul» 6bin
npuHam dns uHdekcuposaHusi 8 Emerging Sources Citation Index, obHosneHHol eepcuu Web of Science.
CodepxxaHue 8 amom UHOeKkcuposaHuu Haxodumcs 8 cmaduu paccmompeHuss KomnaHuel Clarivate
Analytics 0ns OdanbHeliweeo rpuHamusi xypHana e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem ka4ecmeso u
enybuHy koHmeHma 0ris uccriedogamersiel, agmopos, usdamerel u y4pexoeHul. BkrroyeHue Mzeecmus
HAH PK e Emerging Sources Citation Index demoHcmpupyem Hawly MpuUeepKeHHoCcmb K Hauboree
aKkmyarbHOMY U 8/1UsiMesIbHOMY KOHMeHmMy o XuMu4ecKuM Haykam 051 Hawezo coobuecmea.
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AMINO ACID AND VITAMIN COMPOSITION
OF CRATAEGUS ORIENTALIS PALL

Abstract. The genus hawthorn (Crataegus) belongs to the apple subfamily (Maloideae Focke) of the Rosaceae
Juss family. The hawthorn genus includes about 1500 species distributed in warm temperate and subtropical regions
of the northern hemisphere, mainly in North America. Over 80 wild and 90 introduced species grow on the territory
of the CIS. Kazakhstan belongs to the forest-deficient regions; the forest cover of the territory is 3.87%. The
hawthorn, which grows in flat areas, at the foot of the mountains, in the mountains, in the steppe and forest-steppe, is
quite common here, is part of the undergrowth of deciduous forests, forms thickets with other shrubs. 7 wild-growing
species are found in Kazakhstan: Crataegus almatensis A. Pojark., Crataegus pontica A. Koch, Crataegus
turkestanica A. Pojark., Crataegus sanguinea Pall., Crataegus altaica Lge., Crataegus transkaspica A. Kocharus.,
Crataegus transkaspica A. Kocharus., The range of arboretums in Kazakhstan includes up to 40 - 50 species of
hawthorn. In various elements of landscaping, hawthorns of various origins found; in particular, at least 20 species
grow in urban plantings of Almaty. The hawthorn is widespread in the Northern Tien Shan Mountains: Zailiyskiy,
Dzhungarskiy and Kungey Alatau. Plants of the genus Crataegus are rich in vitamins A, C, E, K and group B, and
also contain sugars, flavonoids, saponins, phytosterols, glycosides, tannins, organic acids, amygdalin, essential oils.
Thus, hawthorn is a promising raw material for the creation of domestic medicines. This article examines the study
of the quantitative composition of amino acids and vitamins in the fruits of the species of the genus Cratacgus
widespread in Kazakhstan in a supercritical extract isolated and the fruits of the Crataegus orientalis Pall plant, in
order to establish the possibility of using and with subsequent cultivation of the selected species.

Keywords: Crataegus., Crataegus orientalis Pall, amino acids, vitamins, SFE extraction.

Introduction. The genus hawthorn (Crataegus) belongs to the apple subfamily (Maloideae Focke) of
the Rosaceae Juss family. The hawthorn genus includes about 1500 species distributed in warm temperate
and subtropical regions of the northern hemisphere, mainly in North America. Over 80 wild and
90 introduced species grow on the territory of the CIS. Kazakhstan belongs to the forest-deficient regions;
the forest cover of the territory is 3.87%. The hawthorn, which grows in flat areas, at the foot of the
mountains, in the mountains, in the steppe and forest-steppe, is quite common here, is part of the
undergrowth of deciduous forests, forms thickets with other shrubs. Seven wild-growing species found in
Kazakhstan: Crataegus almatensis A. Pojark., Crataegus pontica A. Koch, Crataegus turkestanica
A. Pojark., Crataegus sanguinea Pall, Crataegus altaica Lge., Crataegus transkaspica A. Kocharus.,
Crataegus transkaspica A. Kocharus., The range of arboretums in Kazakhstan includes up to 40-50
species of hawthorn. In various elements of landscaping, hawthorns of various origins found; in particular,
at least 20 species grow in urban plantings of Almaty. The hawthorn is widespread in the Northern Tien
Shan Mountains: Zailiyskiy, Dzhungarskiy and Kungey Alatau. Hawthorns are deciduous small trees,
often multi-stemmed, 5 - 7 m high or tall shrubs from 1.5 to 4 m. The bark of the trunk is brown or gray,
fissured. The crown is spherical or ovoid, often asymmetric. The branches are straight or zigzag. Most
species have spines, which are modified shortened shoots.
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This work is devoted to the study of individual species of hawthorn Crataegus orientalis Pall, the
botanical description of which given below. We made a decision to study the amino acid and vitamin
composition of the selected type. The most important in chemistry are a-amino acids, mainly because they
are monomers of proteins - they can called the basis of life. The most important a-amino acids include not
only aliphatic, but also aromatic and heteroaromatic radicals. Unlike all other vital nutrients (essential
amino acids, polyunsaturated fatty acids, etc.), vitamins have no plastic properties and are not used by the
body as an energy source. Participating in a variety of chemical transformations, they have a regulatory
effect on metabolism and thereby ensure the normal course of almost all biochemical and physiological
processes in the body. Most of the known vitamins represented not by one, but by several compounds
(vitamers) with similar biological activity. Letters used to name groups of similar related compounds. In
the presented work, we will consider the quantitative composition of vitamins A, B and C. Preparations
based on hawthorn are used in the complex therapy of functional disorders of cardiac activity, cardialgia,
climacteric syndrome, hypertension, astheno-neurotic conditions. At the same time, the solvent used often
cannot completely removed from the obtained extract; in addition, the feedstock undergoes a number of
changes due to the use of chemical solvents, which casts doubt on the "nativeness" of such extracts. In
addition, solvents are not able to ensure the extraction of the full complex of biologically active
substances. The current environmental and social situation in the world urgently requires new approaches
to the extraction of biological components. In the food industry, the use of a number of extractants capable
of toxic or mutagenic effects is restricted, and in the pharmaceutical industry. One of the solutions to this
problem is the use of supercritical carbon dioxide as an extractant. In addition, the technology itself
received the name - supercritical fluid carbon dioxide extraction of plant raw materials.

Materials and methods. Determination of vitamin C content: A sample in an amount of at least 0.3 g
placed in a centrifuge tube. The walls of which covered with sodium citrate powder, after centrifuging the
sample for 30 minutes at 3000 rpm, it transferred to another tube and an equal amount of bidistilled water
and a double amount of freshly prepared water added thereto.

The protein precipitate stirred with a stick and centrifuged for 10 min at 3000 rpm. The supernatant
liquid in an amount (0.1-0.5 ml) is introduced into porcelain titration cuvettes (2 parallel samples) and
titrated with 0.001 n - 0.0005 n solution of 2, 6-dinitrophenolindophenol sodium salt from a special
micropipette with a capacity of 0.1 ml. In parallel, a "blind" experiment performed with a 5% solution of
metaphosphoric acid and bidistilled water (1: 1).

At the same time, a fluoreometric determination of the concentration of vitamins A and E carried out.
To 0.2 ml of the sample, add 1 ml of bidistilled water and shake for 30 seconds. Then add 1 ml of 96%
ethanol and shake again for 30 seconds. Then, adding 5 ml of hexane, repeat the procedure, shaking again.
After the sample centrifuged for 10 minutes at 1500 rpm. For spectrometry, a clearly separated hexane
layer (3 ml) taken, which can be stored for 2 hours in tightly sealed tubes in a dark place. Standard and
control (blank) samples are prepared in parallel with the test samples. In standard samples, 0.2 ml of a
standard solution (tocopherol and retinol acetate in ethanol) taken instead of a prototype. In control
samples, water used instead of experimental samples. Spectrofluorimetry (spectrofluorimeter "Hitachi",
Japan) of tocopherol carried out at an excitation wavelength of 292 nm and fluorescence of 310 nm;
retinol - at 335 and 340 nm, respectively.

Study of the amino acid composition of the obtained extracts by the GLC method

1 g of the analyte is hydrolyzed in 5Sml of 6h hydrochloric acid at 105°C for 24 hours, in ampoules
sealed under a jet of argon. The resulting hydrolysate is evaporated three times to dry on a rotary
evaporator at a temperature of 40-50°C. The resulting precipitate is dissolved in 5ml of sulfosalicylic acid.
After centrifugation for 5 minutes, the supernatant is passed through a column with an ion-exchange resin
Daux 50, with a speed of 1 drop per second. After that, the resin is washed to a neutral pH.

For elution of amino acids from the column, 3ml of 6h NH4OH co solution is passed through it at a
rate of 2 drops per second. The eluate is collected in a round-bottomed flask with distilled water, which is
used to wash the column to a neutral pH. Then the contents of the flask are evaporated dry on a rotary
evaporator at a pressure of 1 atm. and a temperature of 40-50°C.

After adding to this flask, 1 drop of freshly prepared 1.5 % SnCl, solution, 1 drop of 2.2-
dimethoxypropane and 1-2ml of hydrochloric acid-saturated propanol, ee is heated to 110 °C, maintaining
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this temperature, for 20 minutes, and then the contents are again evaporated from the flask on a rotary
evaporator.

In the next step, 1 ml of freshly prepared acelizing reagent (1 volume of acetic anhydride, 2 volumes
of triethylamine, 5 volumes of acetone) is injected into the flask and heated at a temperature of 60 °C for
1.5-2min. Then the sample is again evaporated on a rotary evaporator to dry and 2ml of ethyl acetate and
Iml of saturated NaCl solution is added to the flask. The contents of the flask are thoroughly mixed and,
as 2 layers of liquids are clearly formed, the upper one (etiacetate) is taken for gas chromatographic
analysis, which was performed on the gas-liquid chromatograph "Carlo-Erba-4200" (Italy-USA)

The data presented in figures 1 and 2.

Results and discussion.

Amino acids Crataegus orientalis Pall
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Figure 1 - Amino acid composition of the fruits
of the hawthorn Crataegus orientalis Pall

From the data shown in figure 1, it can concluded that in the fruits of the hawthorn Crataegus
orientalis Pall. Amino acids are contained in greater amounts: glutamic (2.69%) and aspartic (1.23%)
acids, alanine (0.88%) and proline (0.69%), which is typical for these plant objects, the total amino acid
content is 9.784%.

Vitamins of Crataegus orientalis Pall
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Figure 2 - Quantitative content of vitamins A, E, C
in the of fruits of the hawthorn Crataegus orientalis Pall
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According to the results of the study, it can concluded that the fruits of the hawthorn Crataegus
orientalis Pall are rich in vitamins; therefore, they can be used in the food industry, as well as in medicine
as biologically active food additives. The data obtained do not contradict the data on the Crataegus family,
for the fruits of which a high content of ascorbic acid is typical.

Conclusion. As a result, the vitamin and amino acid composition of the fruits of Crataegus orientalis
of the genus Crataegus established, in accordance with the data obtained, the amino acid composition
generally corresponds to that typical for the genus Crataegus, as well as the vitamin composition.
Previously, we found that the pharmacopoeial parameters of the harvested medicinal plant raw material
meet the established standards, which allows us to consider Crataegus orientalis as an independent herbal
medicinal product and as a raw material for the isolation of vitamins and amino acids.

E.C. UxcanoB, K.M. Kycaunosa,
I'.E. Tacmaremo6eroBa, H.T. AnnacoBa, 10.A. JInTBuHeHKO

On-dapabdu areiHaarel Kazak YITTBIK YHUBEPCUTETI
OU3HKaNBIK-XUMUSIIBIK 3€PTTEYJIEP JKOHE Talay dicTepl opTaibiFbl, AnMatsl, KazakcTan

CRATAEGUS ORIENTALIS PALL
AMMH KbIIIKBIJIbI )KoHE BUTAMHWH/II KYPAMbI

Annorauus. [onana (Crataegus) TYKpIMAacel Rosaceae Juss TYKbIMIACHIHA JKaTaThIH ajMa TYKBIMIACHIHA
(Maloideae Focke) xartanpl. Jlonana TYKBIMIACBIHA COJNTYCTIK KapTHI IIAPIBIH OPTAIIa KBUIBI )KOHE CYOTPOIHKAIIBIK
aitmakTapsiHaa, HerizineH Conrtycrik AMepukanga tapanraH 1500-re xxysIk Typ katagsl. TM]I aymarsiana 80-HeH
acTtam xabaifel sxoHe 90 eHrizinred Typiepi eceni. KazakcTan opmaH KeTiCHeHWTIiH aiiMaKTapra »aTazpl, ayMaKThIH
opMaH >KaMbUIFBICH 3,87% Kypaiiapl. Teric xepiepae, TaymapAblH eTETiHAE, Taylapnaa, Aajana XOHE OpMaHJbI
Jlanana eceTiH JojiaHa Oyl JKeplie KeH TapaliFaH, JKalblpaKThl OpMaHIap IbIH ©CiH1 0eiri 6obim TabbuTaasl, 6acka
OyranapmeH Konanap Kypaiael. Kaszakcranna 7 »xabaiibl Typi kesneceni: Crataegus almatensis A. Pojark., Crataegus
pontica A. Koch, Crataegus turkestanica A. Pojark., Crataegus sanguinea Pall., Crataegus altaica Lge., Crataegus
transkaspica A. Kocharus., Crataegus trans. Ka3zakcranmarbl AeHApPOOaKTapAblH ayKbIMbIHA JOJIAHAHBIH
40-50 typine neitin kipeni. KeranganaslpyAbIH 9pTYpIli 3JI€MEHTTEPIH/E 9p TYPJIi MIBIKKaH J10jlaHa Ke3Jece/l, aTarl
alTKaHma, AJMATHIHBIH KallabIK ekmnenepinnae kem gercHnme 20 typi ecemi. [omana Conrycrik Tsubp-1lanp
TaynapelHJa KeH TapanraH: line, JKonrap xone KyHnreit Anaray.

Crataegus TykbpMmaceiHbIH ecimuikrepi A, C, E, K mopymenznepine >xoHe B ToObmHa 0aii, COHBIMEH KaTap
KypaMbIHIa KaHTTap, (IIaBOHOMATAp, CAalOHUHIEP, PpUTOCTEpONaap, TIUKO3UATEP, TAHUHICP, OPTaHUKAIBIK KBIII-
KbULIap, aMurganuH, 3¢up Mmaiinapsr 0ap. Ockliaiiiia, 1ojaHa - OTaHIBIK AJPI-AOPMEKTEPAl KYPYIbIH IMEpPCIeK-
THUBANbI IIUKi3aTHI.

byn makanana Crataegus orientalis Pall eciMairiniH okiiayianraH )KoHE ©CIMIITIHIH )KeMmicTepi, CylepKpUTH-
KaJlbIK CBHIFbIHIbLIAFbl Crataegus TYKbIMAAchIHBIH KazakcraHna KeH TapaiFaH JKeMICTepiHJer aMHHKBIIIKbUIIAPhI
MEH BUTAMHUHJICPiHIH CaHJBIK KYPaMBbIH 3€PTTCY JKOHE TAHAJIFaH TYPJep/i 6Cipy apKbLUIbI 3ePTTEICII.

Tyiiin ce3nep: Crataegus., Crataegus orientalis Pall, amuHKbIIIKBUTIAPEI, 1opyMerep, CKD skcrpakius.

E.C. UxcanoB, K.M. KycaunoBa,
I'.E. Tacmaremo6eroBa, H.T. AugacoBa, FO.A. /IuTBUHEHKO

Kazaxckuit HarmoHaIBHBIH YHUBEPCUTET UM. anb-Dapadu
HenTp GU3NKO-XMMUYECKUX METOJIOB UCCIICAOBAHMS U aHamu3a, AimMaTsl, Kaszaxcran

AMHWHOKHUCJIOTHBIA U BATAMUHHBIIA COCTAB
CRATAEGUS ORIENTALIS PALL

Annortanusi. Pon Gosipeiinuk (Crataegus) OTHOCHTCS K IojceMeicTBy siOnoHeBbix (Maloideae Focke)
ceMeiicTBa po30LBETHRIX (Rosaceae Juss).

B cocraB pospa GosipeimiHUK BXxoauT okosio 1500 BuaOB, pacnpocTpaHEHHBIX B YMEPEHHO TEIUIBIX M CyOTpo-
ITMYECKUX 00JIacTsIX CEBEPHOTO IMOJyIIapus, raBHBIM 00pa3oM B CeepHoit Amepuke. Ha teppuropun CHI™ npowns-
pacraet cBbime 80 qukopactymmx U 90 HHTPOIYJMPOBAHHBIX BHIIOB.

Kazaxcran oTHOCHTCS K JIECONC(PHIMTHBIM palOHaM, JIECUCTOCTh TEppuUTOpHH cocTaBiseT 3,87%. 3nech
JIOBOJIBHO YacTO BCTPEUYAETCS] M OOSIPBIIIHUK, KOTOPBIA PAacTEeT HAa POBHBIX YYacTKaX, y MOJHOXKHH rop, B ropax, B
CTEIN U JIECOCTENH, BXOAUT B COCTaB MOJUIECKA MIMPOKOINCTBEHHBIX JIECOB, 00pa3yeT 3apociy C OPYTHMMHU KycTap-
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Hukamu. B Kazaxcrane Bcrpewaercs 7 aukopactymmx BunoB: Crataegus almatensis A. Pojark., Crataegus pontica
A. Koch, Crataegus turkestanica A. Pojark., Crataegus sanguinea Pall., Crataegus altaica Lge., Crataegus
transkaspica A. Pojark., Crataegus songarica Koch. B accoptumente aeanpomapkos KasaxcraHna HacUUTHIBaeTCS 10
40-50 BumOB OOSPHINIHKKA. B pasivuHBIX 3JIEMEHTAX O3€JICHEHHS BCTPEUYAIOTCS OOSPBIMIHUKH PA3IHYHOIO MPOKC-
XOXKIEHUs, B 4aCTHOCTHM B TOPOACTKUX IoOcaakax Anmatel mpouspactaer He MeHee 20 Bumos. PacmpocrtpaneH
6ospeiHuK B Topax CesepHoro Tsub-1lans: awmiickuii, kynrapckuii u Kynrei Anaray.

Pactenus poma Crataegus Ooratet Butammuamu A, C, E, K u rpynmer B, a Taxxke comepxat caxapa,
(l)ﬂaBOHOI/l[l])I, CaIrlIOHUHBI, (l)I/lTOCTepl/IHI)I, TJIMKO3HU/bI, HYGI/IJ'II:-HI)IG BCHICCTBA, OPTraHUYCCKHUEC KUCIOThI, aMUT'IaJIuH,
a¢upHbie Macia. TakuM 00pa3oM, OOSPHINIHUK SIBISETCS MEPCICKTUBHBIM CHIPHEM JUIS CO3JaHUS OTCUCCTBEHHBIX
JIEKapCTBEHHBIX ITPENapaToB.

B nanHo# cTathe paccMaTpuBaeTCsi H3ydeHUE KOJINYECTBEHHOTO COCTaBa aMUHOKHCIIOT M BUTAMUHOB B TUIOJIAX
pacnpoctpaHEéHHBIX B Kazaxcrane BunoB pona Crafaegus B CBEPXKPHUTHUECKOM IKCTPAKTE, BBIICICHHOM M IUIOJIOB
pactenus Crataegus orientalis Pall, ¢ uenp0 yCTaHOBICHHS BO3MOXXHOCTH NPUMEHEHHS H C IOCIEAyIOImeH
KyJIbTHBAIMEi BEIOPaHHBIX BHIOB.

KuaroueBsie cioBa: Crataegus., Crataegus orientalis Pall, amuHOKUCTOTHI, BUTaMuHBL, CK® 3KCcTpakmus.
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