3 573!5EKMCTOH PECITYBJINKACK
ONnnn BA YPTA MAXCYC TABJIUM BASUPIIUTU

®APFOHA OABJIAT YHUBEPCUTETH

FarDU.
ILMIY
XABARLAR-

1995 AnngaH Hawp aTunagu
Wunpa 6 mapTta umkagm

N\
Qb
(E:r

HAYYHbIN
BECTHUK.
Pepl’yY

MN3paétcs ¢ 1995 ropa
Bbixogut 6 pas B rop,




[ MYHAAPU XA

I AHuk Ba TaOumnit paxHaap
MATEMATHKA
O.YcmoHoB
M'nepbonuk Tungarn GyannaguraH MKKMHYN Typ TEHrMama yyyH
CUIMDKULLITIA MACATTIA ..o e e e e e e e et e e e e e e e e e e, 6
KIIME

U.Ackapos, LU.Kuprusos

YPUK MEBACVHVHT KUMEBWIA TAPKNGU BA BUOMOTMK XOCCAMAPW. .. ... .ee e e 11
Bb.Maxkamos, A.MacypoBa

AHrM nonnakpunoHUTPUnN / BEpMUKYNUT Tapkmbuaa CUHTES, NOH

ANMALUNHYBUHUHE XYCYCUATIIAPM. .. .. oee ettt et et e et e et et et e et e e et e e e e e e ae e 16
P.MamapanueBa, ®.lllaponos, A.UGparumos, LLI.A6aynnaes, B.XyxaeB

Allochrusa gypsophiloides Tapkubugaru NKkuTa acocuin CanoHUHHN

YCCX-3PUN-MC ycrnybuHmn Kynnai OpKanm TaBCUMMALLL. .. ......co.vitit e i et e e e 21
M.AxmapanueB, N.AcKkapoB

KpoToH anbgernaun ky6 KONAUFUHUHT TapKUOUHM aHUKNaLL Ba YHUHT

acocnaa MOSIUMEPKOMIMOBMLIMA OJTULLL. .. ... eu et tae eet e e et et e e e e et et et e e et e e e e ee e aees 25

I VixTymownii-rymanurap ¢gpaHaap

A.Huzamues, N.CannuauHos, NMomolweBa

Awnn “To3a” aHepreTuka Bynnva aHepreTUk xabHu apaTull nctukbonnapu

KMPFU3NCTOHHN NKTUCOANI PUBOXKITAHTUPULLHUHT AHIA MY CUAPATUAA. ..., 29
A.Fadypos, O.Facypos

Axrnanaétrad Y36eKkncToH LapouTiaa Taabupkopnmk

HaoNNATMHM BOLLKAPULL MEXAHUIMUHN TAKOMUSITALUTUPULLL .. ..oovtieeinee it e e e e e e e 33

B.XonmaTtoBa
Kagpusatnap Tmsnmum Ba Tanaba éwnapga akCuonornk OHrHM

LAKNNAHTUPULLHUHE oancadUn-Neaarormk XUXATIIAPM. .. ... ouue e ettt e e e ee e e eeaae, 38

XK.[apa6oeBa

OvinaBun-xykykuin TapTnéra CoNUWHN TaKOMUANAWTUPULHUHT alpuM Macananapu................. 42

N.Cupaukos, P.MamaconuneB

Mwunnuia tokcanu FOACUHU amarnra OLUMPULLHUHT WXXKTUMOU-chancadpuin oMmunnapm. ................ 47

A.FaHueB

Tanbupkopnuk pacnMATUHUHT KTUMOUN-MaAaHN Ba MAbHABUA MOXUATM. ..........c.eeevnennnn... 53
TAPUX

O.BermatoB
Y36ekncToHaa 3aMoHaBMIn GaHK TU3UMM LAKNNaHULM Ba PUBOXKNAHULLNHWUHT

L= 1o oTeTel e T a - T o) PSP 57

®.65o6oeB

CypxoH BOxacuaa cCoBeT XOKUMUATUra KapLumn KypaLl Ba YHUHT

y3ura xoc XycycuAaTnapn (1925-1933 MUIIIIAP) ... ... ue e e e e e e e e e e e 65

A.MaxmynoB

Byxopo amupnuruga TabnaMm TUSUMUHU UCIIOX KUMULL Ba AHIX YCYn

MakTabnapvHu Tawkun aTuwaa YeMoH Xyxa MynaTxy>kaeBHUHT DAOTUATU. .. ... ..ueeeeeieiee e 71
AAABUETIIIYHOCAMK

O.KypoHoB

YynnoHHUHT “Keyva Ba KyHAY3” pOMaHM UMK Ba KanTa Hawpnapuaaru

OUP TAMOBYT XAKMIA. .. ..o oottt e e e e et e e e e e e e e et e e et e e e 75

| 2020/Ne6 | 3 l




Anuk Ba Tabvmit panaap

KVME

YOK: 547.918

UPLC-ESI-MS METHOD APPLIED TO CHARACTERIZATION OF TWO MAJOR
SAPONINS IN ALLOCHRUSA GYPSOPHILOIDES

NMPUMEHEHUE Y3XX-U3P-MC METOLA ANA XAPAKTEPUCTUKN ABYX OCHOBHbIX
CAMNOHUHOB ALLOCHRUSA GYPSOPHILOIDES

ALLOCHRUSA GYPSOPHILOIDESHUHI TAPKUBUOATU UKKUTA AcocCun
CAMNOHUHHWU YCCX-3PU-MC YCNTYBUHU KYIJTALL OPKAITA TABCUDIALL
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AHHOMauus
TypkucmoH cosyH ymu (maxannuii Homu “6ux”) éku Allochrusa gypsophiloides Ypma Ocuéda keHz mapkanzaH
3HOeMuK mapkubuda carnoHUH cakioeqyu yCuMnuKkoup. Ynbmpa camapadop CYrKIUK xpoMamozpagusi —anekmpocnpel
UOHU3aUuoH Mmacc-ciekmpomempusicu (YCCX-OPU-MC) A. Gypso-philoides undusu mapkubudazu moddanapHu
maxnun Kunuwoda kynnanunou. YCCX-OPU-MC madkukomu Hamuxacuda yCUuMITUKHUHE MemaHomiu 3kcmpakmuda 2
ma acocull mpumeprieH canoHUHU: 2urco2eHuH (A) 8a keunnauk kucroma (B) napHuHe 6ucdecmo3udnapu aHuKinaHou
ea mascuchnaHou.
AHHOMauyus
TypkecmaHckuli MbifbHbIU KOpeHb (MecmHoe Ha3eaHue “6ux”) unu Allochrusa gypsophiloides — wupoko
u3geecmHoe  3HOeMUYHOe  CallOHUHOHOCHOoe  pacmeHue  CpedHeli Asuu. KombuHupoeaHHbIli Memod —
ynbmpasghghekmugHasi JKUOKOCMHast Xxpomamogzpaghusi-anekmpopacnbiiumesibHas UOHU3aUUOHHasi-Macc-
criekmpomempusi (YOXKX-MOP-MC) — npumeHéH Onsi aHanu3a KoMroHeHmos KopHeli A. gypsophiloides. B pesynbmame
YOXX-MOP-MC  uccnedosaHuli MemaHOMbHO20 SKCmMpakma pacmeHusi Obiiu  ObHapyXeHbl 2  OCHO8Hble
mpumeprneHosble carnoHUHbI, Komopblie udeHmuguyuposaHbl Kak bucdecmo3udbl auricozeHuHa (A) u Keunnaeeol
Kkucnomesl (B).
Annotation
Turkestan soap root (local name Beh, Etmak), or Allochrusa gypsophiloides is the best known endemic saponin-
bearing plant of Central Asia. Ultrahigh performance liquid chromatography-electrospray ionization-mass spectrometry
(UPLC-ESI-MS) was applied to the analysis of the compounds of the roots of A. gypsophiloides. Through UPLC-ESI-MS
studies on the plant methanol extract 2 major triterpene saponins were detected and identified as bisdesmosides of
gypsogenin (A) and quillaic acid (B).

TasiHy cy3 ea ubopanap: Allochrusa gypsophiloides, YCCX-OPW-MC, canoHuH, mpumepreH 2nuko3udnapu.

Knroveenie cnoea u ebipaxeHusi: Allochrusa gypsophiloides, YOXXX-UOP-MC, canoHuH, mpumepreHosbie
2/TUKO3UObI.

Keywords and expressions: Allochrusa gypsophiloides, UPLC-ESI-MS, saponin, triterpene glycosides.

Introduction

Since ancient times, plants have been
utilised by humans as a fundamental resource
for food, spices, medicines, and other
applications. Many of the plants that were
discovered by our ancestors are still in use until
today. Turkestan soap root (local hame Beh,
Etmak) or Allochrusa gypsophiloides (Regel)

Ovcz. et Czuk. (syn. Acanthophyllum
gypsophiloides Rgl. from Caryophyllaceae
family), is the best known endemic saponin-
bearing plant of Central Asia. This plant is
distributed in  Kazakhstan,  Kyrgyzstan,
Tajikistan, and Uzbekistan[1, 32]. Roots of A.
gypsophiloides contain up to 30 % saponins
with a hemolytic index of 1:1000 or 1:2860 and
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aboveground parts of the plant produce
saponins with an index of 1:240. Many plant
metabolites such as polysaccharides, triterpene
glycosides have been isolated from
underground parts of A. gypsophiloides[2, 524;
3, 770; 4, 150]. Acanthophyllosides B, C, and D
were isolated from the methanol extract of the
roots of A. gypsophiloides[4, 150].

A. gypsophiloides is widely used in
traditional medicine and different branches of
industry. In traditional medicine the decoction of
the roots of this plant has been used as an
expectorant for bronchitis, similar to other drugs
with saponins. An infusion of the roots is further
used as a choleretic, diuretic, and laxative. The
root is brewed in a tea and drunk to treat
gastrointestinal, skin, and venereal diseases,
spleen, liver and kidney disorders, as well as
metabolic dysfunction. An infusion of the
aboveground parts is used as an expectorant
and laxative. Pure saponins from this species
are employed in veterinary medicine to prepare
vaccines against anthrax and brucellosis.
Treatment with saponins antagonized the
narcotic effect of chloral hydrate, potentiated
the convulsive effect of strychnine, decreased
the convulsive and toxic effect of corazole, and

increased diuresis in mice. The A
gypsophiloidessaponins are utilized in
manufacturing sweets or natural washing

aids[1, 32].

Although, there are some reports about
glycosides (triterpene saponins) in this plant[3,
770; 4, 150].UPLC-ESI-MSinvestigations have
not yet been conducted on A. gypsophiloides.
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Therefore, the objectives of this study were to
study major saponins of the methanol extract of
A. gypsophiloidesusing UPLC-ESI-MS.Herein,
we report the two known saponins in the
methanol extract fromA. gypsophiloides roots.

Results and discussion

Mass spectrometry, particularly MS/MS
provides high sensitivity and selectivity, even
for complex biological matrices, e.g. saponin-
containing extracts comprising a number of
target analytes of analogous structures [5, 93].
Roots from A. gypsophiloides have been shown
to accumulate triterpenoid saponins [3, 764; 4,
150]. They belong to the group of glucuronide
quillaic- and gypsogenin type triterpenoid
carboxylic acid 3,28-O-bidesmosidessaponins.
Compounds from this group have a glucuronic
acid moiety at C-3 hydroxyl of the aglycone and
are among the highest glycosylated
bidesmosides [6, 568]. Negative ion ESI-MS of
saponins offers high sensitivity and more
diagnostic fragment ions compared to positive
ion MS.

This investigation was designed to
characterize the major compounds by
electrospray (ESI) and LC-MS/MS on a Q-TOF
mass spectrometer. In this study, the total ion
chromatogram (TIC) of the of the methanol
extract of A. gypsophiloides roots showed four
major peaks (Figure 1). The chromatographic
peaks A and B of A. gypsophiloides were
identified by detailed analyses of their MS and
MS/MS data, and by comparison with literature
data.

Z1.88

e At st ettt ——
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Figure 1. LC-ESI-MS total ion chromatogram (TIC) of the methanol extract of
A.gypsophiloidesroots showing major peaks A and B detected in the negative ion mode
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Our UPLC-ESI-MS examination of the
methanol extract of A. gypsophiloides and
comparison of the data with literature reports
indicate that peak A with Rt (retention time) of
9.25 min (Figure 1) was assigned to 3-O-[3-D-
galactopyranosyl-(1—2)-[a-L-arabinopyranosyl-
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(1—3)]-B-D-glucurono pyranosyl] gypsogenin
28-B-D-xylopyranosyl-(1—3)--D-
xylopyranosyl-(1—3)-a-L-rhamnopyranosyl-
(1—2)-[6-deoxy-B-D-gluco pyranosyl-(1—4)]-B-
D-fucopyranosyl ester with an [M-H]~ ion at m/z
1641.7177 (Figure 2).
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Figure 2. LC-ESI-MS of peak A obtained in the negative ion mode

Peak B with Rt of 8.84 min (Figure 1 and 3) with an [M-H]™ ion at m/z 1657.7127 was
suggested to be 3-O-[B-D-galactopyranosyl-(1—2)-[a-L-arabinopyranosyl-(1—3)]-8-D-glucurono

pyranosyl] quillaic acid

28-B-D-xylopyranosyl-(1—3)-p-D-xylopyranosyl-(1—3)-a-L-

rhamnopyranosyl-(1—2)-[6-deoxy-B-D-glucopyranosyl-(1—4)]-B-D-fucopyranosyl ester. The HR-
ESI-MS spectra of the compounds A and B were measured previously in positive mode [3, 771].
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Figure 3. LC-ESI-MS of peak B obtained in the negative ion mode
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Chemicals

The methanol used for sample
preparation was purchased from Merck (LC-
grade; Darmstadt,Germany). HPLC grade
acetonitrile (Merck), ultrapure water (Milli-Q
system; Millipore, Bedford,MA, USA) and formic
acid (Merck) were used for mobile phase
preparation in the LC-ESI-MSanalysis. All other
reagents used in this study were of analytical or
HPLC grade.

Plant material

The roots of A. gypsophiloideswere
collected from Tashkent regions of Uzbekistan.
Voucher specimens (QDPI 20192051) were
identified by Dr. R.N. Muminova and deposited
at the Department of Botany (Kokand State
Pedagogical Institute, Uzbekistan).

Sample preparation for
study

Dried root material (10 mg) was extracted
with methanol (5 ml) using sonication for 15 min
at room temperature. Theextract was filtered
through a 0.45 mm membrane filter (Millipore).
A 10 ul sample of the extract wasinjected onto
the analytical column for analysis.

LC-ESI-MSanalysis

UPLC-ESI-MS was performed using
UPLC-TripleTOF mass spectrometer with an
Acquity UPLC System equipped with
Nucleoshell RP 18 column (150%x2.0 mm?,
particle size 2.7 pm; Macherey Nagel) was
used in this measurement with the elution
binary gradient. The mobile phase consisted of
water containing 0.3 mM ammonium formate

LC-ESI-MS

KME

acid (A) and acetonitrile (B) at a flow rate of 0.4
ml min-'. The mobile phase was prepared daily,
fitered through a 0.45 mm membrane filter
(Millipore), and sonicated before use. The
samples were measured in the negative mode.

3-0-[B-D-Galactopyranosyl-(1—2)-[a-L-
arabinopyranosyl-(1—3)]-B-D-glucurono
pyranosyl] gypsogenin 28-B-D-
xylopyranosyl-(1—3)-B-D-xylopyranosyl-
(1—3)-a-L-rhamnopyranosyl-(1—2)-[6-
deoxy-B-D-glucopyranosyl-(1—4)]-B-D-
fucopyranosyl ester(A). CrsH11s03, Mr =
1642.73 g/mol. HR-ESI-MS: for [M-H]- found
1641.7177, calc. 1641.7172.

3-O-[B-D-Galactopyranosyl-(1—2)-[a-L-
arabinopyranosyl-(1—3)]-B-D-glucurono
pyranosyl] quillaic acid 28-B-D-
xylopyranosyl-(1—3)-B-D-xylopyranosyl-
(1—3)-a-L-rhamnopyranosyl-(1—2)-[6-
deoxy-B-D-glucopyranosyl-(1—4)]-B-D-
fucopyranosyl ester (B). CrsH11g040, Mr =
1658.72 g/mol. HR-ESI-MS: for [M-H]- found
1657.7127, calc. 1657.7121.

Conclusion

This is the first study to examine the
chemical composition of A. gypsophiloides
roots, determined by ultra-high performance
liquid chromatography-electrospray ionization-
mass spectrometry (UPLC-ESI-MS). The
combination of higher selective UPLC with HR-
MS detection enlarges the capabilities for
recognition of saponins in plants. On the basis
of exact masses and comparison with
literatures, two saponins were identified in the
A. gypsophiloides roots.
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