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The analysis of serotonin derivatives from safflower seeds

Safflower, or American saffron, or wild saffron, or thistle (Carthamus tinctorius L.) is found both in the wild form as a
weed and in the cultivated form. About 200 chemical components have been isolated from various organs of safflower,
including coumarins, flavonoids, steroids, glycosides, pigments and fatty oils. To date, safflower is used as a dietary
supplement with the antidiabetic, antihypertensive, antioxidant, anti-inflammatory, reparative and other types of activity.
Taking into account the above-mentioned properties of the plant further pharmacognostic studies of safflower is relevant.

Aim. To analyze serotonin derivatives in domestic varieties of safflower.

Materials and methods. For the preliminary analysis of serotonin derivatives in the alcoholic extract from saf-
flower seeds the paper and thin layer chromatographies (TLC and PC) were used. For further studies of the chemical
composition of the alcoholic extract obtained the high-performance liquid chromatography reversed-phase, UV- and
mass-spectroscopy were used.

Results and discussion. Using the preliminary chromatographic analysis (TLC and PC) of the safflower seed
extracts two substances with an indole heterocycle were identified. On the chromatogram of the HPLC method two
dominant substances were detected, for which the UV- and mass-spectra were determined. These compounds were
identified as N-feruloylserotonin and N-cumaroylserotonin.

Conclusions. For the first time serotonin derivatives have been identified from seeds of domestic varieties of safflower.
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AHani3 noxigHUx cepoTOHiHY B HaCiHHI cacpriopy KpacunbHOro

Cadhnop kpacunbHuii abo amepukaHcbkni WwadppaH, abo avkui wadpaH, abo kpacunbHui Yoptononox (Carthamus
tinctorius L.) 3ycTpiyaeTbcsa SK y AUKOMY BUMSAAI K Oyp’siH, TaK i KyrnbTUBYETBCS. 3 Pi3HMX OpraHiB cadhriopy KpacuribHO-
ro BugineHo 6nmsbko 200 xiMiYHMX KOMMOHEHTIB, cepeq SK1X KyMapvHW, onaBoHoigun, cTepoiau, rmiko3vau, nirMeHTn Ta
XUpPHI onii. Ha TenepiluHii Yac cadpnop KpacunbHMN BUKOPUCTOBYETLCS B SKOCTI AIETUYHMX J06aBOK 3 aHTUAiabeTnyHot,
AHTUMNEPTEH3VBHOK, aHTUOKCUAAHTHO, NPOTM3anarbHOK, pernapaTyBHOK Ta iHLIMMK BUAAMU aKTUBHOCTI. 3 ornsay Ha
BULLIEBKa3aHi BacTUBOCTI POCMNHM Nofdarblui hapMakorHOCTUYHI AOCHIAKEeHHS cadpriopy KpacubHOrO € akTyanbHUMU.

MeToto faHoi poboTn ByB aHani3 NoXiAHUX CEPOTOHIHY B CMMPTOBOMY €KCTPaKTi 3 HACIHHSI caddriopy KpacuIbHOro.

MaTepianu Ta metogu. [1na nonepegHbOro aHarsidy noxigHUX CEPOTOHIHY B CMIMPTOBOMY €KCTPaKTi 3 HaCiHHSA
cadnopy KpacurnbHOro BMKOPMCTOBYBANM XpoMaTorpadito Ha nanepi Ta xpoMmaTorpadito B TOHKOMY Luapi COpOeHTy.
[lns noganbLUOro BUBYEHHS XiMIYHOMO CKragy OTPUMAaHOrO eKCTPaKTy BUKOPUCTOBYBaNW METO BUCOKOEMEKTUBHOI
pionHHOI XpomMaTorpadii 3 06epHeHoto dasoto, YP- Ta Mac-cnekTpockonieto

PesynkraTtu Ta ix 06roBopeHHs1. 3a JONOMOror nonepeaHbLoro xpomarorpadpivHoro aHaniay (TLUX Ta IMX) ekctpakTis
HaCiHHA cadriopy KpacunbHOro BOanocs iAeHTUdikysaTn ABi pe4OBUHN 3 iHAOMbHUM reTepoLmKknoM. Ha xpomaro-
rpami metogy BEPX Gynu BUsBREeHi ABi AOMiHYHOYI pe4oBMHM, A51A kX Oynv BCTaHOBMEHI YO- Ta mac-cnekTpu. [daHi
cnonyku 6ynu ineHTndikosaHi sk N-pepyoincepoToHiH Ta N-KyMapoincepoTOHiH.

BucHoBkuW. BnepLue igeHTnikoBaHi NOXigHi CEPOTOHIHY Y BITYM3HSHUX COPTax HaCiHHA cadnopy KPacubHOrO.

Knrovoei cnoea: caghriop kpacunbHul; N-gbepyoincepomoHiH; N-KymapoiricepomoHiH
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3 BenropoAckuin rocyaapCTBEHHBIN HaLMOHarbHbIA UCCneaoBaTensCkuii yHuBepcutet, Poccus
AHanus npou3BogHbIX CEPOTOHMHA B ceMeHax cadhrnopa KpacusnbHOro

Cadhnop KpacunbHbIV UN amepyKaHCKWiA WwadopaH, Unv aukni LwadpaH, unu KpacunbHbii Yyeptononox (Carthamus
tinctorius L.) BcTpeyaeTcs Kak B AMKOM BUAE KakK COPHSAK, Tak M KynbTUBUpyeTcs. M3 pasnunyHbIX YacTen cadnopa
KpacunbHOro BblgeneHo okoro 200 XMMUYeCcKMX KOMMOHEHTOB, Cpean KOTOPbIX KyMapuHbl, (hnaBoHOWAbI, CTepounabl,
MVKO3Uabl, MUTMEHTbI U XUPHble Macna. Ha cerogHsAWwHMIA AeHb cadhnop KpacunbHbIN MCNOMb3yeTcs B kayecTBe Aune-
TUYECKNX JO0OaBOK C aHTUANMABETUYECKON, aHTUIMNEPTEH3NBHOW, aHTVOKCUAAHTHOW, MPOTMBOBOCTANMTENBHON, penapa-
TUBHOW 1 APYrMMW BUAAMUN aKTUBHOCTUW. YUUTbIBAs BbllLleyKa3aHHble CBOMCTBA PacTeHus, AanbHelme papMakorHo-
CTUYEeCKMe nccnenoBaHus cadrnopa KpacurbHOro SBASIOTCA akTyarnbHbIMU.

Llenbto gaHHow paboTbl Oblnl aHann3 NpoM3BOAHbLIX CEPOTOHMHA B CMIMPTOBOM 3KCTPaKTe M3 ceMsiH cadnopa
KpacunbHoro.
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Matepuanbl n metoabl. [1ns npegBapuTENbHOrO aHanv3a npov3BOAHbIX CEPOTOHMHA B CNMPTOBOM JKCTPaKTe 13
ceMmsiH cadhnopa KpacubHOro UCMonb3oBanu xpoMatorpaduio Ha bymare 1 xpomatorpaduto B TOHKOM crioe copber-
Ta. [ing panbHenLwero n3y4eHns XMM1M4ecKoro coctaBa nofy4eHHOro 3KCTpakTa 1NCrnonb30Banu MeTos BblCOKoaddek-
TUBHOW XXWOKOCTHOWM XxpomaTtorpadumm ¢ obpatieHHon dason, YP- n macc-cnekTpocKonmen.

PesynisraTthl n nx obcyxaeHne. C nomoLblo NpeasaputensHOro xpomartorpaguyeckoro aHanmaa (TCX n BX)
3KCTPaKTOB ceMsiH cadhriopa KpacumnbHOro yaanoch MaeHTMuUUmMpoBaTb ABa BELLEeCTBa C MHAOMbHBIM reTePOLKITOM.
Ha xpomatorpamme metoga BOXKX 6bino obHapyeHO ABa OMUHMPYOLMX BellecTBa, A5 KOTopbiX Obinu ycTa-
HoBneHbl Y®- 1 macc-cnekTpbl. [laHHble coefnHeHns Obinv naeHTudnumnpoBaHbl kak N-bepyonncepoToHuH u

N-KymMapouncepoTOHUH.

BbiBoabl. Bnepsble naeHTUMOULMPOBaHbI NPON3BOAHBIE CEPOTOHMHA B OTEYECTBEHHbIX COpPTax ceMsiH cadnopa

KpacumnbHoro.

Knrodeenie cnoea: caghriop kpacurnbHbil; N-gpepyouricepomoHuH; N-KymapousicepomoHuH

Introduction. Safflower (Carthamus tinctorius L.)
is an annual or biennial plant from the family Asteraceae.
Plants are to 150 cm tall. It is an oil-bearing crop well-
known in the world and Ukraine. A number of scientific
and selection organizations of Ukraine are engaged in
creation of varieties of this culture [1, 2]. The plant at-
tracts the attention due to the interesting composition
of fatty oils of seeds, in which the share of linolenic acid
accounts more than 70 %, as well as the flavonoid com-
position of flowers [1, 3].

Such class of compounds from seeds of safflower as
serotonin derivatives (Fig. 1), which have a number of
biological activities — from high antioxidant to analge-
sic and others, is also of interest [4, 5].

The aim of the work was to analyze serotonin de-
rivatives in domestic varieties of safflower.

Materials and methods. The seeds of safflower were
used for the analysis. The safflower was grown at the Bo-
tanical Garden of the National University of Pharmacy
(NUPh). It was dried and standardized according to the re-
quirements of GACP [6].

The seeds of safflower were ground to a particle size
of 0.5-1 mm, the exact weight of the raw material was
collected, and the extraction was performed. It was ini-
tially treated with n-hexane, then the extraction was per-
formed with 70 % alcohol (1 : 30). The extract obtained
was used both for the preliminary chromatographic ana-
lysis and for chromatography-mass spectrometry.

For the preliminary analysis of serotonin derivatives
the paper chromatography (Filtrak No. 11) and the thin-
layer chromatography (Sorbfil, Merck plates) were used
in the following solvent systems: hexane — acetone (8 : 2);
butanol — acetic acid — water (4 : 1 : 2); 15 % acetic
acid [7].

To detect the desired compounds the chromatograms
were treated with reagents that were specific to the indole
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Fig. 1. The structural formulas of serotonin derivatives
(R=H — N-feruloylserotonin; R = OCH, — N-cumaroylserotonin)

heterocycle. After passing of solvents the TLC plates and
paper chromatograms were studied in the visible and UV
light before and after treatment with reagents [7].

The plant extracts obtained were analyzed by HPLC-MS
in a liquid chromatograph system [8].

To study the chemical composition of the extract ob-
tained the reversed-phase high-performance liquid chro-
matography was used. The chromatographic studies were
performed on an “Agilent Technologies 1200 Infinity”
chromatograph manufactured in the USA with an Agi-
lent 1200 autosampler, a vacuum microdegassing device,
a gradient pump and a thermostat of the same series.
Electronic ranges of absorption were recorded using a
spectrophotometric detector with an Agilent 1200 series
diode array (the wavelength range from 200 to 400 nm,
a cuvette with an optical path length of 10 mm, the volume
of 13 mcl), the scanning step was 2 nm. A more detailed
method of analysis is described in [8].

The “Agilent Chem-Station” software was used for
recording and processing spectral data and chromato-
grams.

The following solvents were used to prepare the mo-
bile phases: ultrapure water (for liquid chromatography),
ethyl alcohol 96 % for medical purposes, formic acid.

Results and discussion. The preliminary chromato-
graphic analysis (TLC and PC) of safflower seeds ex-
tracts allowed identifying at least two substances with
an indole heterocycle. These compounds had blue fluo-
rescence in UV light, which varied in ammonia vapors
like hydroxycinnamic acids. The results of HPLC-MS
analysis of the extracts of safflower seeds are presented
in Fig. 2-4.

The HPLC chromatogram (Fig. 2) revealed two do-
minant substances (designated by us as FS — N-feruloyl-
serotonin and CS — N-cumaroylserotonin), for which the UV
and mass spectra shown in Fig. 2-4 were determined.

The above results regarding the UV-spectrum and
the molecular weight in Fig. 3-4 for compounds FS and
CS were in good agreement with the literature data.
Thus, these compounds were identified as N-feruloyl-
serotonin and N-cumaroylserotonin.

Moreover, the results of the HPLC analysis of the etha-
nol extract showed that the relative area of N-feruoyl-
serotonin was 45.1 %, and for N-cumaroylserotonin —
40.6 %.
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Fig. 2. The HPLC chromatogram of the ethanol extract of safflower seeds (A = 300 nm)
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Conclusions and prospects for further research 2. Two compounds — N-feruloylserotonin and N-cu-
1. For the first time the analysis of the composition = maroylserotonin have been identified.
of serotonin derivatives in domestic varieties of saf- Conflict of interests: authors have no conflict of
flower seeds has been performed. interests to declare.
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