DOI 10.31489/2023BMG2/145-150

UDC 581.192

A. Tursynbay!, Zh.Zh. Karzhaubekova®*, N.G. Gemejiyeva?

!Al-Farabi Kazakh National University, Almaty, Kazakhstan;
2Institute of botany and phytointroduction, Almaty, Kazakhstan
*Corresponding author: zhannal322@mail.ru

To a phytochemical study of Kazakhstani species
Fritillaria karelinii (Fisch. ex D. Don) Baker

Present article provides the results of a primary phytochemical analysis of Fritillaria karelinii (Fischmex
D. Don) Baker (syn. Rhinopetalum karelinii Fisch. ex D. Don) from family Liliaceae Juss., gollected from
different fields of populations in the Almaty region. A comparative analysis of water-alcohol”iselations al-
lowed identifying three substances belonging to phenolic nature, and the quantitative contents of flavonoids
(in the range of 0.7-1.03 % in terms of air dry matter) and some other biological active compoundsi(alka-
loids, amino acids, organic acids). There is a correlation in the quantitative content of arginine (max))and me-
thionine (min) out of 13 amino acids that were identified in bulbs of three studied samples. By accumulation
of amino acids, the Ili plant sample shows quantitatively different from the other two,for example arginine,
proline (0.475), leucine (0.372), lysine, valine, phenyl, threonine, and alanine (0.51=0:31)"prevail, and methi-
onine and histidine were less than 0.1 %. Valine, threonine and proline are contained imthe range of 0.298-
0.193 %, while lysine, leucine, phenylalanine, and serine are in the range 0ff0.175=0.161 % for a sample col-
lected near Nurly village. The content of other identified amino acids was below 0:151%.

Keywords: Fritillaria karelinii bulbs, phytochemical analysis, aminagacids,fat,acids, quantitative content.
Introduction

Developed worldwide research in the field of chemistryaof natural compounds makes it possible to iso-
late and obtain total extracts from wild plants, and furtherdetermine their active components, and access bio-
logical activity. Thereby it contributes to the repleénishment of the range of medicinal plants used in official
medicine. In this regard, the search for new sources ofymedi€inal plant materials is an actual task.

Early spring bulbous wild plants adapting to changes in external factors and too harsh growing condi-
tions (temperature and water conditions, salinization, soil erosion, etc.) have great potential as a source of
new biologically active substances. The ‘defense mechanism of such plants is due to the accumulation and
compatibility of osmolytes which affget the biosynthesis of macromolecules [1].

The prerequisite for this studyiwas the analysis results of the medicinal flora in Kazakhstan [2] which
revealed poor knowledge of thedacal flerasSpecies.

The object of our researeh,is ayperennial plant — Karelin's hazel grouse, Fritillaria karelinii (Fisch. ex
D. Don) Baker (syn. Rhingpetalum karelinii Fisch. ex D. Don) from the family Liliaceae Juss. According to
Plants of the World Online;ithe genus Fritillaria Tourn. ex L. has 152 species, 6 of which described in the
flora of Kazakhstanyand,2 species include inside genus Rhinopetalum Fisch [2, 3].

In traditionalyChinese and other Asian countries medicine, some species of Fritillaria are used as a me-
dicinal raw materialfor®the production of effective antitussive and expectorant drugs [4—7]. Tubers of
whorledfhazel 'grouse F. verticillata are used for complicated diseases of the digestive system and also “cure
the heat of bleed vessels the heart” [8].

Soeme species of the genera Veratrum L. and Fritillaria Tourn. (Liliaceae) contain Cy7-alkaloids of the
C-nor-D=homosteroid series with a wide spectrum of biological activities [9-10], in particular, having ino-
tropic effect on the heart [11].

In literatures data on isolation and identification of steroid alkaloids from F. verticillata and F.
pugiensis were found [12, 13], and in both the aboveground and in the bulbs veratrum (jervanine and
cevanine subgroups) alkaloids were found.

The phytochemical composition of Kazakh hazel grouse species is practically not studied. There is in-
formation about the isolation of the alkaloid alginine (C23H2sNOs) from F. sewerzowii collected in the west-
ern part of Tien Shan (Kyrgyzstan), the structure of which has not been determined in detail [14].

Researches from the plant resources laboratory has identified the distribution features and anatomical
and morphological characteristics of F. kareliniis pecies collected in southeast Kazakhstan [15-16].
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The purpose of our research is a phytochemical study (qualitative and quantitative determination of the
main groups of biological active compounds) of F. karelinii collected from various natural populations in the
Almaty region (2020-2021).

Experimental

The research materials (bulbs) of F. karelinii were collected in March 2020-2021 from natural popula-
tions in southeast Kazakhstan (within the Enbekshi kazakh, Balkhash, and Ili administrative districts of the
Almaty region).

During the harvesting of plant raw materials, plants were dug up, removed from the soil, and dried un-
der the air shadow after cutting the bulbs into several parts, and the final dry plant raw material was milled.

Phytochemical studies to identify extractives, determine the quality of plant raw materials, quantitative
content of some groups of BAS were performed according to the methods described in the SP RK'and oth-
ers[17, 18].

The quantitative determination of vitamins, amino- and fatty acids was carried out’in theyaccredited la-
boratory “Food Safety” at Almaty Technological University.

Aminoacids were analyzed on a Capel 105 M capillary electrophoresis systemf(RF)_after preliminary
hydrolysis of plant materials with hydrochloric acid (1:1) at 105 °C for 14-16 hours{#9]. The acid hydroly-
sate evaporated up to a minimum volume and after converted into phenylisothioarbomyiderivatives. Detec-
tion was carried out in the UV region at 254 nm.

The content of fatty acids was done on a Kristal-4000 gas-liquid chrgmategraph (RF) after preliminary
extraction of lipids with hexane in a Soxhlet apparatus for 5 hours. Thefextract was evaporated at a tempera-
ture of 30-40°C.

Ethylating was in a mixture of hexane (97 %), 25 % sodium¢ethoXide in absolute ethanol and acetic ac-
id. The resulting mixture was stirred, settled, and filtered through ayaper filter; the final solution was ana-
lyzed on a Kristal-4000 GLC with a flame ionization detector andiNet€Chrom software [20]. Chromatograph-
ic separation was carried out under the following conditionsfinjector temperature, 188°C; detector tempera-
ture, 230°C; thermostat temperature, 188°C; column content: polyethylene glycol adipate (20 %) on celite —
545.

The determination of vitamins was carried out ageording to the standard methods described in the man-
ual M-04-41-2005 and GOST 32043-2012 [2% 22].

Results and Discussion

During the determination of theé quality of plant raw materials there the moisture content varies from
6.32 to 8.74 % was revealed and the guantitative content of extractives in a 70 % water-alcohol solution was
20-25 %. Substances of a phenolic natare”(flavonoids, phenolic acids), alkaloids, steroids, and sterols have
been qualitatively detected 4Phgyresults of the quantitative content of some groups of biological active com-
pounds are shown in Table 1.

Table 1

Indicators of plamt,raw. materials and the content of some biologically active substances and vitamins in studied
Fritillaria karelinii plant samples

Plant raw mategial indicators Kapshagai population Bogeti population Ili population
2020 2021 2020 2021 2020 2021
Losson dryingd 6.42 8.74 7.01 6.75 7.94 6.32
Determination of extractive substances 25.24 23.42 25.03 17.04 24.84 22.88
(water solution)
Determination of extractive substances 23.98 24.03 20.71 24.29 25.09 23.69

(70 % alcohol solution)

Quantitative content

Vitamin C mg/100 g - 3.42 - 4.28 - 5.63
Vitamin E mg/100 g - 0.24 - 0.23 - 0.28
Amino acids 1.24 1.28 0.94 1.45 1.64 1.72
Organic acids 3.03 3.28 2.98 2.68 2.83 3.21
Flavonoids 1.08 1.18 1.32 1.28 1.32 2.01
Alkaloids 0.73 0.98 0.78 1.03 0.83 1.28
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According to the literature data the chemical composition of the aboveground and underground parts of
F. karelinii has not been studied, we have begun a preliminary study of the flavonoid composition. A com-
parative analysis of water-alcohol extracts allowed establishing the qualitative composition of phenolic sub-
stances in all studied samples and it is almost the same. By two-dimensional paper chromatography and us-
ing various solvent systems revealed 3 substances of phenolic nature. According to the location of the spots
on the chromatogram the substances were tentatively classified as biglycosides of flavonoids. The content of
flavonoids was determined in the range of 0.7-1.03 % on air dried weight.

The content of alkaloids varied within 0.73-1.23 % on air dried weight, while according to some liter-
ary sources, the content of the total alkaloids for species of this genus varies from 0.15 to 1.77 % [23].

Determination of the amino and fatty acids content in the studied samples growing in the territory of
southeast Kazakhstan is being investigated for the first time. As a result of the study 13 amino agids and 9
substances of the lipid form (fatty acids and their ethyl esters) were identified (Tables 2, 3).

Table 2
The content of amino acids in the studied samples of Fritillaria karelinii
Amino acids Kapshagai population Bogeti population lifpopulation
Arginine 0.990 0.632 1.859
Lysine 0.134 0.175 0.351
Tyrosine 0.076 0.126 0.268
Phenylalanine 0.169 0.165 0.330
Histidine 0.078 0.116 0.087
Leucine + Isoleucine 0.118 0.174 0.372
Methionine 0.060 01047 0.058
Valine 0.120 0.298 0.351
Proline 0.124 0.493 0.475
Threonine 0.144 0.228 0.330
Serene 0.134 0.161 0.289
Alanine 0.099 0.140 0.310
Glycine 0.132 0.116 0.268
Table 3
Content of fatty acids ini&ritillaria karelinii bulbs (% of air dried weight)
Fatty acids Kapshagai population Bogeti population Ili population
Caproic acid (Ce:0) 0.2 0.39 0.25
Palmitic acid (C16:0) 4.7 5.65 4.59
Stearic acid (Cis:0) 0.8 0.67 0.42
Oleic acid (Cis:1) 14 1.79 1.19
Linoleic acid (C1si2) 35 5.99 5.12
Ethyl ester of palmitie,acid 10.4 5.49 4.80
Ethy| ester of stedfic acid 2.6 1.25 0.99
Ethyl ester ofdinoleieiacid 10.6 5.74 3.92
Docosanaic acidyethyl ester 4.1 2.39 2.04

There is a correlation in the quantitative content of arginine (maximum) and methionine (minimum) out
of the 13%amino acids found in the bulbs of the three samples studied. The Ili samples quantitatively differ
from the other two populations by accumulation of the identified amino acids. For example, arginine, proline
(0.475), leucine (0.372), lysine, valine, phenyl, threonine, and alanine (0.351-0.31), methionine and histidine
predominate — less than 0.1 %.

The samples from Bogeti population contained amino acids: valine, threonine, and proline, the content
of which varies from 0.298-0.193 %, and the content of lysine, leucine, phenylalanine, and serine vary from
0.175-0.161 %. The rest of the identified amino acids have content below 0.15 % (Table 2).

Three saturated and two unsaturated fatty acids as well as their ethyl derivatives were found in the stud-
ied plant raw material (Table 3). The content of saturated fatty acids (caproic and stearic) is more than 0.2 %,
while palmitic in three studied plant samples significantly exceeds (4.6-5.65 %).
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Linoleic (3.5-5.99 %) and oleic (1.19-1.79 %) unsaturated fatty acids were identified. It should be not-
ed that the content of ethyl derivatives of the above-mentioned acids correlates with the data of their acids
themselves notably the values of palmitic acid ethyl ester (4.8-10.4 %) and linoleic acid ethyl ester (3.92—
10.6 %).

Conclusion

Thus, the primary phytochemical screening of F. karelinii bulbs made it possible to identify and quanti-
fy the content of amino and fatty acids, alkaloids, and phenolic substances (flavonoids). The peculiarities of
the accumulation of amino acids and fatty acids depending on the place of growth have been established.
Differences have been established in the accumulation of individual substances between populations.
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A. Typcenb6aii, XK. K. Kapxayoekosa, H.I'. 'ememxuena

Fritillaria karelinii (Fisch. ex D. Don) Baker kazakcTaHabIK TYPiHIR
(pUTOXMMUSIBIK 3epTTeYi

Makanaga Anmatbl OOJBICBIHBIH OPTYpii MOMyNsUMsUIapbiHaH >kuHanraH Liliacéae, Juss AmgKbIMbIHBIH
Fritillaria karelinii (Fisch. ex D. Don) Baker (cun. Rhinopetalum karelinii Fisch,£xD. Don) mus3iubFbHbIH
GacTankpl (PUTOXUMMSUIBIK Tanpaybl OepinreH. Cy-CIHMPT CBHIFBIHABUIAPBIHBIH CANBIETHIPMANGl TaNaaysl de-
HOJIIBIK CHIIATTaFbl YII 3aTTHl aHBIKTayFa, (DIaBOHOMITAPABIH CAaHABIK KypaMbfH (ak . OoiipHma 0,7—
1,03 % apanbIFbiHAQ) JKoHE KeiOip 6acka GHOJIOTHSIBIK OelceH/ 3aTTapAbl\(ATKANEUATAp, aMUH KBIIIKBLI-
Japbl, OPTaHUKAIBIK KBIIIKBIIIAP) aHbIKTayFa MYMKiHIIK Oepai.€Ka3akeTaHHBIH OHTYCTIK-IIBIFBICHIHIA ©CE-
TiH, 3epTTENTCH YATUIEpAeTi aMUH jKOHE Mail KbIIIKbUIIAPBIHBIH KYPAMBI aJFFall PeT 3ePTTEJII OTHIP. 3epTTey
HoTKeciHae 13 amuH )oHe 9 Maill KBIIIKBUIAAPH aHBIKTANABL Y I 3€PTTEITCH YATIHIH MUA3MIBIKTaphIHIA
aHbIKTaIFaH 13 aMHMH KHIIIKBUIBIHBIH apTHHUH (MaKCHMyM) MMEH METHOHMHHIH (MHHHMYM) CaHIBIK Kypa-
MBIHJa Koppessinus Gap. Iine ynrinepi 6acka exeyiHeH @aHBIKTANFaH aMBEHKBIIIKBULIAPEIHBIH )KUHAKTATY TeH-
JCHIMSCHI OOMBIHINA CAaHBIK JKaFbIHAH epeKIIeeHe i, MBicanbpapruant, npoiuH (0,475), neiun (0,372),
JIM3WH, BaJHH, (peHWI, TpeoHUH xoHe ananuH (0,351-0,3 ) metronun meH ructunud 0,1 %-aan a3. bereri
HOIYJIALMS YATIepiHAe Kelneci aMUHKBIIKbULIAP aObUIbL: | BAIMH, TPEOHUH JKOHE IPOJIMH, OJNAp/bIH M-
mepi 0,298-0,193 % apanbiFbiHAa, ajl JIW3HH, JICHINAHE, GeHdnananuH xoHe cepuH memmepi 0,175-0,161 %
apaibIFpIHA Ke3aeceni. Kanran aMIHKBIIKBIIIAPEIHEH KYpaMel 0,15 %-nan ToMeH.

Kinm ce30ep: Fritillaria karelinii mus3imsIFbl) pUTOXUMHSIIBIK TAIAY, AMHH KOHE Mail KBIIIKBULIAPHI, CaH-
JBIK KYPaMbl.

A. Typesmoaii, XKIK. Kapxaybekosa, H.I'. 'ememxueBa

K ¢puroxumuyeckomMy M3yueHHI0 Ka3axcranckoro Buaa Fritillaria karelinii
(Fisch. ex D. Don) Baker

B craThe NPUBSACHBIPE3yIbTAaThl MEpBUYHOrO (uTOXMMHUYEcKoro aHanmusa Jyykosun Fritillaria karelinii
(Fisch. extB. Dom) Baker (cun. Rhinopetalum karelinii Fisch. ex D. Don) u3 cem. Liliaceae Juss., cobpauusix
U3 Pa3HbIX MOMYISTHUI AnMaTHHCKON 061acTu. CpaBHUTENBHBIN aHAIN3 BOJHO-CIIMPTOBBIX U3BICUCHUH M03-
BOQJIMJT BBISIBUTE PH IPYIITEI BEECTB (DEHOIBHOW IPHPO/IBI, ONPECINTh KOJIMYECTBEHHOE CoepKaHue (ia-
BOHOouOB)(Bpenenax 0,7-1,03 % B nepecuere Ha BO3IYIIHO-CYXOi BEC) M HEKOTOPBIX JPYrUX OHOJIOTHYe-
CKYl aKTMBHBIX BELIECTB (aJIKaJOHMJIOB, aMHHOKHCIIOT, OpraHMYecKux Kuciot). CoaepikaHue aMHUHO- M XKHP-
HBIX KHCIIOT B HCCIEyeMbIX o0pasiax, NpON3pacTaronIUX Ha TepPUTOPHH I0oro-Boctoka KaszaxcraHna, nccie-
JOBAHEI BIiepBbIe. B pesynbrare BBISBICHB M MACHTH(GUIMpPOBaHBI 13 aMuHO- U 9 KUPHBIX KucioT. 13 13
AMUHOKHCIIOT, HAH/ICHHBIX B JIyKOBHI[AX, BBIBIECHA KOPPEISINS 10 KOJMYECTBEHHOMY COJEPKaHUIO apTH-
HUHA (MaKCHMyM) H METHOHWHA (MHHHMYM) B TpeX HccieqyeMbix oOpasmax. Mmmiickne oOpasmbl Kommde-
CTBEHHO OTIHMYAIOTCS OT ABYX JPYTHX, XapaKTEPHU3YIOTCSI TEHJICHIINEl HAKOIUICHUS BBISIBIICHHBIX aMUHOKHC-
JIOT, TaK, HAIPUMeEp, TOoclie apruHnHa npeBammpyet npoiuH (0,475 %), neitun (0,372), mu3uH, BamuH, ¢e-
HWI, TpeoHuH U ananuH (0,351-0,31), metnonun u ructuand — meHee 0,1 %. YV oOpasuoB boreTuHcko# no-
yJsInuu O6Hapy)l(eH]>I AMHWHOKHUCIJIOTHI: BAJINH, TDEOHUH U ITPOJIMH, COACPIKAHUE KOTOPBIX BApbUPYET B IIpe-
nenax 0,298-0,193 %, a coxepkaHue JTH3HHA, JCHIIMHA, (EHWIANAaHMHA W CepuHa — B mpeaenax 0,175—
0,161 %. Y ocTanbHBIX HACHTHHUITUPOBAHHBIX AMUHOKUCIIOT cozepskanue ke 0,15 %.

Knioueswie cnosa: nyxosuust Fritillaria karelinii, huroxumudeckuii aHai3, aMHHO- U JKHPHBIE KHCIIOTHI, KO-
JINYECTBEHHOE COJEPKaHNUe.
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