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For the first time the comparative study of the fatty acid composition of flowers of C. almaatensis Pojark.,
C. kansuensis Wils., C. Schneideri C.K.Schneid and C. Maximowizchii C.K.Schneid of Sanguineae Saryg.
section has been carried out by the chromato-mass-spectrometry method. For research the samples
of the dried raw material, collected at the flower bud stage in the Botanical garden of the V.N.Karazin
Kharkiv National University were used. The studies were carried out on an Agilent Technologies 6890
chromatograph with the mass-spectrometry detector 5973. As a result, 17 fatty acids have been
identified. By the quantitative content such saturated fatty acids as laurinic, myristic, pentadecanic,
palmitic, palmitoleic, heptadecanoic, stearic, oleic, linoleic, linolenic, arachinic, 2-oxypalmitic, cheneico-
sanic, behenic, hexadecanedicarbonic, tetracosanic and hexacosanoic dominate in all species studied.
The unsaturated acids are presented by oleic, linoleic and linolenic acids. In flowers of C. almaatensis
Pojark. 14 fatty acids, in C. kansuensis Wils. and C. Schneideri C.K.Schneid. 15 acids, in C. Maximo-
wizchii C.K.Schneid. 17 acids have been identified. The content of fatty acids (calculated from the
total amount) for C. almaatensis Pojark. flowers was as follows: saturated — 64.73%, unsaturated —
35.27%; for C. kansuensis Wils. flowers: saturated — 65.59%, unsaturated — 34.41%, for C. Maximo-
wizchii C.K.Schneid. flowers: saturated — 57.71%, unsaturated — 42.29%; for C. Schneideri C.K.Schneid.
flowers: saturated — 54.22%, unsaturated — 45.78%. The highest content (calculated with reference
fo the total amount of fatty acids) of oleic acid has been determined in C. almaatensis Pojark. flowers
(4.5%), linoleic acid — in C. kansuensis Wils. flowers (20.37%), linolenic acid — in C. Maximowizchii

C.K.Schneid. flowers (18.01%).

Fatty acids are part of lipids and actively involved
in metabolism, they are components of cell membranes,
perform the function of storing and transport of energy
and mechanical protection, reduce the blood cholesterol,
have anti-inflammatory properties. The main sources of
fatty acids are vegetable oils, milk and meat products,
cereals, fish [7].

Crataegus L. (Hawthorn) genus includes more than
1500 species and is divided into 25 botanical sections
[2, 5, 8, 9]. Hawthorn flowers are used in medical prac-
tice as the raw material for obtaining of antihyperten-
sive and sedative drugs [10]. This is due to their chemi-
cal composition presented by phenolic compounds (hyd-
roxycinnamic acids, flavonoids, coumarins) and ami-
noacids [1, 3]. As we reported earlier, a significant con-
tent of lipophilic compounds was identified in flowers
of some unofficial species of hawthorn [4].

The aim of the work is to conduct the comparative
chemical study of the fatty acid composition in flowers of
C. almaatensis Pojark., C. kansuensis Wils., C. Schnei-
deri C.K.Schneid. and C. Maximowizchii C.K.Schneid.
in order to continue the phytochemical research of the
representatives of Crataegus L. (Hawthorn) genus and
expand the information about the chemical composition
of the species from Sanguineae Sarg. section.

Materials and Methods

The study objects were flowers of C. Maximowizchii
C.K.Schneid., C. kansuensis Wils., C. almaatensis Po-

jark. and C. Scneideri C.K.Schneid. collected in May,
2014. The dried raw material was used. The raw mate-
rial was collected at the flower bud stage.

Extract obtaining. Place 50 mg of the raw material
in a vial and add the internal standard (50 mcg of tride-
cane in hexane) and 1.0 ml of a methylated agent (14%
BCl; in methanol, Supelco 3-3033). Keep the mixture
in a hermetically sealed vial for 8 hours at 65°C. Pour
the reaction mixture from the sediment of the plant ma-
terial and dilute with 1 ml of distilled water. To remove
the methyl esters of fatty acids add 0.2 ml of dichlor-
methane, stir for an hour from time to time. Chromato-
graph the extract of methyl esters obtained.

The study was carried out by the chromato-mass-
spectrometry method on an Agilent Technologies 6890
chromatograph with the mass-spectrometry detector 5973
[6, 7]. The chromatography parameters: introduction of
the sample (2 pl) in the chromatographic column was
performed in the splitless mode. The sample injection
rate was 1.2 ml/min for 0.2 min; the chromatographic
column was capillary INNOWAX with the external di-
ameter of 0.25 mm and the length of 30 m; carrier gas
(helium) was 1.2 ml/min; the heater temperature was
250°C.

To identify the components the library of mass-spect-
ra NISTO05 and WILEY 2007 with the total number of
spectra more than 470000 in combination with AMDIS
and NIST programmes for identification was used. For
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Table
Fatty acids of hawthorn flowers
No The acid name Rgtention - Con’fent (mg/kg') — .
index C. almaatensis C. kansuensis | C. Maximowizchii | C.Schneideri

1 |[Laurinic 19.76-19.85 846.82 1810.65 312.33 66.57

2 | Myristic 24.14-24.26 674.61 724.60 725.34 203.88

3 |Pentadecanic 26.04 76.24

4 | Palmitic 28.08-28.24 3813.34 4890.61 3170.74 3117.82

5 | Palmitoleic 28.32-28.66 124.58 68.82 41.11 37.59

6 |Heptadecanoic 29.79-29.82 90.88 71.13 59.59 57.29

7 | Stearic 31.56-31.75 622.89 604.15 733.07 402.61

8 |Oleic 31.83-31.97 544,30 214.64 389.68 235.26

9 [Linoleic 32.75-32.90 2416.17 3285.62 2600.92 2159.97
10 | Linolenic 33.76-33.95 1258.31 2047.70 2219.91 1618.42
11 | Arachinic 34.85-34.94 321.64 408.62 660.90 369.85

12 | 2-oxypalmitic 35.48-35.93 243.89 81.13 114.01

13 | Heneicosanic 36.42-36.43 69.61 41.42

14 | Behenic 37.91-38.01 491.81 645.09 319.14 232.81

15 | Hexadecanedicar-bonic | 38.50-38.57 458.07 724.29 524.36

16 | Tetracosanic 40.83-40.94 140.92 291.7 274.21 164.01

17 |Hexacosanoic 44.37-44.68 158.36 90.33 61.42 64.25
Ihe fotal amount of saturated 7743.92 10573.88 7109.19 4872.11
atty acids
The total amount of 4218.78 5547.96 5210.51 4113.65
unsaturated fatty acids

quantitative calculation of the content of fatty acids the
method of the internal standard was used.

Results and Discussion

In the raw material 17 fatty acids were identified.
In flowers of C. almaatensis Pojark. — 14 fatty acids, in
C. kansuensis Wils. and C. Schneideri C.K.Schneid. —
15 acids, in C. Maximowizchii C.K.Schneid. — 17 acids
were identified. By the quantitative content such satu-
rated fatty acids as palmitic and stearic dominate in all
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species studied. The unsaturated acids are presented by
oleic, linoleic and linolenic acids.

For C. Maximowizchii C.K.Schneid. flowers pentade-
canic acid (76.24 mg/kg) is individual, and heneicosan-
ic acid (69.61 mg/kg) with the content of 41.42 mg/kg
is individual for C. Schneideri C.K.Schneid. flowers.

The results of the study are shown in Table and Fig. 1-4.

The content of fatty acids (calculated to the total
amount) for flowers of C. almaatensis Pojark. was:
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Fig. 1. The chromatogram of fatty acids from C. almaatensis Pojark. flowers.
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Fig. 2. The chromatogram of fatty acids from C. kansuensis Wils. flowers.
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Fig. 4. The chromatogram of fatty acids from C. Schneideri C.K. Schneid. flowers.
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saturated — 64.73%, unsaturated — 35.27%; for C. kan-
suensis Wils. flowers: saturated — 65.59%, unsaturated —
34.41%; for C. Maximowizchii C.K.Schneid. flowers: sa-
turated — 57.71%, unsaturated — 42.29%; for C. Schnei-
deri C.K.Schneid. flowers: saturated — 54.22%, unsatu-
rated — 45.78%.

The highest content of oleic acid was determined in
flowers of C. almaatensis Pojark. (4.5%), linoleic acid
—in flowers of C. kansuensis Wils. (20.37%), linolenic
acid — in flowers of C. Maximowizchii C.K.Schneid.
(18.01%).

CONCLUSIONS

C. kansuensis Wils., C. Maximowizchii C.K.Schneid. and
C. Schneideri C.K. Schneid. of Sanguineae Sarg. sec-
tion has been conducted.

2. In the raw material 17 fatty acids have been iden-
tified. For C. Maximowizchii C.K.Schneid. flowers pen-
tadecanic acid is individual, and heneicosanic acid is
individual for C. Schneideri C.K.Schneid. flowers.

3. The saturated fatty acids dominate in all species
studied; the unsaturated acids are presented by oleic,
linoleic and linolenic acids. The highest content of oleic
acid has been found in flowers of C. almaatensis Po-
jark. (4.5%), linoleic acid— in flowers of C. kansuensis

Wils. (20.37%), linolenic acid — in flowers of C. Maxi-
mowizchii C.K.Schneid. (18.01%).

1. The chromatography-mass spectrometry studies
of fatty acids from flowers of C. almaatensis Pojark.,
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NOPIBHANBHE XIMIMHE JOCNIOXEHHA XKWPHOKUCNOTHOIO CKNALY KBITOK rmopiB
CEKUIi SANGUINEAE SARG.

H.B.Cudopa, A.M.Koeanboea, K0.H.Agid36a, A.M.KomicapeHko

Knroyoei crnoea: 2nid; K8imKu; XUpPHI KUcriomu

Xpomamo-mac-crnekKmpomMempuyHUM MemoOoM 8riepuie rnpoeedeHO ropi8HsIbHE OOCITIOXEHHS Xup-
HoKuciomHoezo cknady keimok C. almaatensis Pojark., C. kansuensis Wils., C. Schneideri C.K.Schneid.
ma C. Maximowizchii C.K.Schneid. cekuii Sanguineae Sarg. []nsi ocnidxeHHs1 aukopucmosysasnu
3pasku Ccyxoi cuposuHu, 3ibpaHoi 8 ¢ha3zy bymoHizauii Ha 6a3i bomaHiuHo2o cady HauyioHanbHO20
yHieepcumemy im. B.H.KapasiHa. [JocnidxeHHs1 npogodunu Ha xpomamoepai Agilent Technologies
6890 3 mac-ciekmpomempu4HumM 0emekmopom 5973. B pe3ynbmami 8 cuposuHi 6yno ideHmuai-
KogaHo 17 xupHuUX Kuciom. B ycix docridxysaHux eudax 3a KifbKiCHUM 8MicmoM OOMIHYyHMb Ha-
CUYEHI XUPHI Kucromu: naypuHoea, MipucmuHoea, neHmadeKkaHosa, nasbMimuHoea, nasbmimornei-
Hoea, eenmadekaHo8a, cmeapuHo8a, apaxiHosa, 2-oKcunaabMimuHoea, XxeHeliko3aHoea, beaeHoea,
e2ekcadekaHOUKapboHOBa, mempako3aHoe8a, eekcako3zaHosa. HeHacuyeHi npedcmasrieHi oneiHogoro,
JiHoMe8or ma niHoneHoso Kucrnomamu. B keimkax C. almaatensis Pojark. ideHmugbikogaHo 14 xup-
Hux kucriom, C. kansuensis Wils. ma C. Schneideri C.K.Schneid. — 15, C. Maximowizchii C.K. Schneid
— 17. Bmicm xupHux kucriom (y nepepaxyHky 8i0 3a2anbHoi cymu) 0nsi keimok C. almaatensis Pojark.
CKnag: Hacu4deHux — 64,73%, HeHacu4yeHux — 35,27%, C. kansuensis Wils. Hacu4eHux — 65,59%,
HeHacu4YeHux — 34,41%; C. Maximowizchii C.K. Schneid. HacuuyeHux — 57,71%, HeHacu4yeHux —
42,29%; C. Schneideri C.K.Schneid. Hacu4eHux — 54,22%, HeHacu4yeHux — 45,78%. Haltbinbwul
emicm (y nepepaxyHKy 8i0 3a2asibHOI CyMU XUPHUX KUC/10mM) Of1efHO80I KUCIOMU 8U3Ha4YeHO y Keim-
kax C. almaatensis Pojark. (4,5%), niHoneeoi — y keimkax C. kansuensis Wils. (20,37%), niHoneHogoi
— y kgimkax C. Maximowizchii C.K.Schneid. (18,01%).

So
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CPABHUTEJIbHOE XUMWYECKOE UCCINEOOBAHUE XXUPHOKUCITOTHOIO COCTABA
LUBETKOB BOAPbILLUHUKOB CEKLIMUN SANGUINEAE SARG.

H.B.Cudopa, A.M.Koeaneea, H0.H.Aeud36a, A.H.KomuccapeHko

Knroyeenie croga: 605IpbIWHUK; UBEMKU; XXUPHbBIE KUCIOMbI
Xpomamo-macc-criekKmpomMempuyeckum MemoOoM 8riepsbie MpoeedeHo cpasHUMesIbHoe U3y4YeHue
JKUPHOKUCIOMHO20 cocmasa usemkos C. almaatensis Pojark., C. kansuensis Wils., C. Schneideri
C.K.Schneid. u C. Maximowizchii C.K.Schneid. cekyuu Sanguineae Sarg. [Jna uccrnedogaHus uc-
ronb308asnu obpa3sybl Cyxoeo Cbipbs, cObpaHHO20 8 ha3y bymoHu3ayuu Ha baze bomaHu4eckoeo
cala HauyuoHanbHo20 yHUgepcumema um. B.H.Kapa3uHa. ViccnedosaHue rnpogodusiu Ha Xpomamo-
epagpbe Agilent Technologies 6890 ¢ macc-cnekmpomempudyeckum demexkmopom 5973. B pesyrib-
mame 8 cbipbe bbiro udeHmuguyuposaHo 17 XupHbIX Kucsiom. Bo ecex uccriedosaHHbIx sudax o
Kosu4yecmeeHHOMY codepxaHuro QOMUHUPYHOM HacCbkIWEHHbLIE XUPHbIE KUCIOMbI: jlaypuHosasi, Mu-
pucmuHosasi, neHmadekaHo8asi, nabMUmuHo8asi, naJbMumoseuHosas, 2cenmadeKkaHosasi, cmea-
pUHOBas1, apaxuHosasi, 2-oKcunanbMUmuHosasi, xeHeliko3aHoeasi, beceHosas, 2ekcadekaHOUKapbo-
Hoegasi, mempako3aHogasi, eeKkcako3aHogasi. HeHacbiueHHbIe npedcmaesreHbl 01eUHO80U, JIUHOIIe-
8ol u nuHorneHosoul kucnomamu. B usemkax C. almaatensis Pojark. udeHmucgpuyuposaHo 14 xup-
Hbix kucriom, C. kansuensis Wils. u C. Schneideri C.K.Schneid. — 15, C. Maximowizchii C.K.Schneid
— 17. CodepxaHue XUpHbIX Kucriom (8 nepecyeme om obwiel cymmbi) Ons yeemkos C. almaatensis
Pojark. cocmasursno: HacblueHHbIX — 64,73%, HeHacblweHHbIX — 35,27%,; C. kansuensis Wils. Ha-
CblWeHHbIX — 65,59%, HeHacbiweHHbIX — 34,41%,; C. Maximowizchii C.K.Schneid. HacbiWeHHbIX —
57,71%, HeHacbiweHHbIx — 42,29%,; C. Schneideri C.K.Schneid. HacbiuweHHbIX — 54,22%, HeHacbi-
WeHHbIX — 45,78%. Haubornbwee codepxaHue (8 nepecyeme om obujeli CyMMbI XXUPHbIX KUCIOM)
os1euHo8oU Kucriomel ycmaHoerneHo 8 ueemkax C. almaatensis Pojark. (4,5%), nuHonesou — 8 ygemxkax
C. kansuensis Wils. (20,37%), nuHoneHosol — & usemkax C. Maximowizchii C. K. Schneid. (18,01%,).



