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HEPEJIIK YMOBHHUX CKOPOYEHbD

BA]JI — GlonoriuHo aKTHBHA J0O0aBKa

BAP — 6i0y10T19HO aKTUBHA pEYOBUHA

['MI" KoA - 3-TinpoKCcH-3-MEeTUITTy TApUI-KOSH3UM A
I'X — razoBa xpomarorpadis

BEPX — Brcoko edekTrBHA piauHHA XpomaTorpadis

BEPX-Y® - BucokoedekTuBHa piuHHA XpoMaTorpadis 3 yIbTpadioleTOBUM
JIeTeKTYBaHHIM

BEPX-JI/] - BucokoeexkTuBHa piauHHA XpoMaTorpadis 3 A10JHUM
JETEKTYBaHHAM

V3-6ans — ynpTpa3ByKoBa OaHs

DYV - JlepxaBna Papmakones YKpaiHu



BCTYII

AKTYaJIbHICTh TeMH: TIOJIITa€ B HAPOCTAIOYOMY HAyKOBOMY Ta
MIPOMHUCIIOBOMY IHTEPEC] 10 aMapaHTy B OCTaHHI POKH. AMapaHT BiJIOMUN CBOIMHU
IUTFOIIIMMH BJIACTUBOCTSIMH, @ TAKOK BUKOPHUCTOBYETHCS JIJIsI CTBOPEHHS 010JIOTIYHO
aKTUBHUX J00aBOK, (YHKIIOHATBHUX MPOAYKTIB XapuyBaHHs Ta JikiB. LliHHI
010JI0T14YHI BJIACTHBOCTI POCIMHHU, ii PI3HOMAHITHUNA (ITOXIMIYHUN CKIag Ta
IIUPOKUNA  CIEKTp (apMaKoJIOriyHOT aKTUBHOCTI CTBOPIOIOTH  IOTEHIIINHI

MO>KJIMBOCTI JIJIs 3aCTOCYBaHHS aMapaHTy B papmaliii, MeJUIIHI Ta TPOMHCIIOBOCTI.

BaxxnuBicTh BU3HAYEHHS BMICTY CKBaJCHY Ta aMapaHTOBOiI OJii B HACIHHI
aMapaHTy PI3HUX COPTIB HEOOX1HA JJIs OI[IHKU SKOCTI Ta KOPUCHOCTI POCIUHU JIJIs
MIPOMHCIIOBUX Ta MEIWYHUX TMOTpeO. TouHe BHM3HAYCHHS MAHWX KOMIIOHEHTIB €
KJIFOUOBUM Y BHOOpP1 COPTIB, SIKI HaWKpaille BIAMOBIAAIOTH BUMOTaM CTaHIAPTIB
SAKOCTI BUPOOHHUKIB JIKapChKUX 3ac001B, KOCMETHYHHMX MPOAYKTIB Ta XapyOBOi
pOMUCIOBOCTI. [le 0cO0IMBO BaXKIIMBO 3 OIVISIY Ha iXHI IITIOIII BJIACTUBOCTI, TakKi

SIK aHTHOKCHJIAHTHI Ta MPOTU3aNaIbHI €()EeKTH.

BusnauenHst oyii B POCIMHHIN CHUPOBHHI 3a3BHYail MPOBOASTH PECYpPCO
3aTpaTHUMU METOJIaMH, 30KpeMa pI3HUMH BHJaMH EKCTPAaKI[ii 1 HACTYITHUM
BUIMAPEHHSM PO3YMHHMKA 1 3BaXKYBAaHHS 3QJIMILIKY, IO € TaKOX B OUIBIIOCTI
BUMAJKIB HEeKOOE3MeUyHUM MmiaxooM. BpaxoByroun Te, 1110 CKBAJICH BU3HAYAIOTh
xpoMarorpadiuHo, To 0ys0 6 TOIIILHO B X011 I[LOTO BU3HAYEHHS BU3HAYATH 1 OJIIIO.
[e#t miaxia 103BOIUTH €PEKTUBHO Ta ONEPATUBHO OLIIHIOBATH SIKICTh CHPOBUHH, 11O
BIJIKpUE TUIAX JO0 MPUCKOPEHOTO0 BUPOOHUIITBA TPOIYKTIB 13 BUKOPUCTAHHSIM
amapanTy. Takuil miAXil COPUSITHME EKCIPECHOCTI BU3HAYCHHS XapaKTEPHUCTHK

CHUPOBHHU.

Merta: po3poOuTH eKxobe3neuHy METOJUKY OJHOYACHOTO BH3HAUCHHS
CKBaJICHY 1 OJIii B HaciHHI amapaHTy. Po3poOMTH yMOBHM €KCTpakiiii CKBaJECHY 1
aMapaHTOBOI OJI1i 3 HACIHHS amMapaHTy. BCTaHOBUTH BMICT CKBAJIEHY 1 0J1ii B HACIHHI

amapaTHy Pi3HUX COPTIB.



3aBaaHHA:

1. [IpoBecTn niTepaTypHUl TMOIIYK METOJUK BU3HAYEHHSI CKBAJICHY B
HACIHHI aMapaHTy, NEPEeBIPUTH UM BU3HAYAIN CKBAJICH 0€3MOCEPETHBO 3 HACIHHS
amapanTty. [IpoBecTu JiTepaTypHHUi MOIIYK METO1B BU3HAYEHHS OJIi1 B OJTI€BMICHIN
CHUPOBUHI B IPUHIINIIL, YU ICHYIOTh METOJIUKU XpOMATOTpadiYHOr0 BUSHAYCHHS I11€1
XapaKTePUCTHUKHU.

2. BcTanoButu ymMoBH JJISI BHYEPITHOI €KCTpakiii CKBaJeHy 1 ojii 3
HACIHHSI aMapaHTYy.

3. Po3pobutu ymoBu XxpomarorpadyBaHHs 1 OTHOYACHOTO BU3HAYCHHS

CKBAJICHY 1 OJIi.

4., [IpoBecTu Bamifallito METOMKYA BU3HAUCHHS CKBAJICHY 1 0JIii B HACIHHI
aMapaHTy.
S. BuzHaunT BMICT CKBAJICHY 1 OJ1i1 B HACIHHI aMapaHTy Pi3HUX COPTIB.

MeTtoau gociaigKeHHs: BHCOKOS(DEKTHMBHA pIIWHHA Xpomarorpadis 3

yIbTPadioaeTOBUM JIETEKTYBAHHSIM.

HoBu3Ha Ta 3HA4YeHHs1 O/EP:KAHUX Pe3yJbTaTiB: PO3POOJIECHO YMOBHU
eKCTparyBaHHs CKBAJICHY Ta OJIii 3 HACIHHS aMapaHTy PI3HUX COPTIB, a TAKOK YMOBHU
xpomaTtorpadyBaHHs, [JiE OJHOYACHOTO BHU3HAUCHHS 3raJlaHUX KOMIIOHEHTIB.
[Toka3aHo, 1110 1J11 TOBHOI €KCTPaKI[li KOMIIOHEHTIB, HEOOX1THO 3aCTOCOBYBAaTH HE
MEHIIIE TPHOX MOCIHIJOBHUX BHIIYYEHb 3a JOTOMOIO0 2-mipornanony. Po3pobieno
METOJUKY Ta MIIX1J] 10 BU3HAYEHHS BMICTY OJIii METOJIOM PiAMHHOT XpoMaTorpadii.

[TpoBeneHo KiibKiCHE BU3HAUEHHS CKBAJICHY 1 aMapaHTOBO] OJ1ii B HACIHHI.

Anpobauis pe3yJbTaTiB J0CTIXKEHHS: pe3yJIbTaTH HAYKOBOT poO0TH OYJII0
MIPE/ICTABIICHO Te3aMH Ha MPaKTHUYHUX KOoH(epeHIisnx: «BecHsHa cTyaeHTChKa
HaykoBa cecis 2024» Ta «MixHapogHa KOH(EpPEHIlsl CTYyACHTIB, acMipaHTIB Ta

Mosiofux BueHUX "CydacHi mpobseMu Ximii'y.

Crtpykrypa poboTu: naHa poOota BkiIrO4ae 54 CTOPIHOK, 5 po3aumB, 3

JIOJTATKH Ta 22 BUKOPUCTAHUX JKEPEIT JTITEPaTypH.



BUCHOBKH

1. Po3po0iieHO YMOBH €KCTpakKIlii CKBaJeHYy 1 aMapaHTOBO1 OJIii 3 HACIHHS
amapanTty. [Ipu BUKOpUCTaHHI 130MPONAHOyY B SKOCTI €KCTPAreHTy sl HOBHOI
EKCTPaKIlii KOMIIOHEHTIB HEOOX1THO 3aCTOCOBYBATH HE MEHIIIEC 3 €KCTPAKIIIH.

2. Po3pobneno ymoBm  XxpomartorpadyBaHHA IJIsi  €KCIPECHOTO,
OJIHOYACHOTO BM3HAUEHHS CKBaJeHy 1 aMapaHToBoi oumii. Po3pobiieHi ymoBu
xpomaTorpadyBaHHs 1 eKCTPaKIIIi € eK0OE3MEeUHUMH.

3. IlpoBeneno Bamigarito pPO3POOJICHMX METOMUK 11 BU3HAYCHHS
CKBAJICHY 1 OJIli amMapaHTy, sfKa MiITBEpAMIa MPEeuu3iiHICTh, CIEHU(IYHICTS,
JIHIMHICTh, MPaBWIBHICTh BIANOBIAHO g0 BUMOr JlepkaBHoi Dapmakomei
Ykpainu.

4. AmnpoOariisi po3poOieHOi METOAMKH Jisi BU3HAUCHHS CKBaJCHY B
HACIHHI aMapaHTy MPOBEJEHO Ha 5 PI3HUX COPTax HACIHHS aMapaHTy JO3BOJIMIIA
YCHIIIHO BU3HAYUTH KUIBKICTh CKBAJIEHY B JIOCHIPKEHHX 3pa3Kax 3 BUCOKOIO
TOYHICTIO Ta JIOCTOBIPHICTIO.

5. Pe3ynpTaTy MpoBEACHUX MOCHTIIKEHb MAalOTh Ba)KJIMBE 3HAYEHHS IS
BJIOCKOHAJICHHSI METO/[IB BU3HAUYCHHSI CKBAJICHY 3 HACIHHS aMapaHTy, a TAKOX I1e
JaCThb MOXJIMBICTh BHUKOPUCTAHHSI LBOTO MIAXOAY JUISl OIIHKU JOLUIBHOCTI

BHUPOIIYBAHHS PI3HUX COPTIB aMapaHTy.
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SUMMARY

Ninchuk Oleksandr

DEVELOPMENT AND VALIDATION OF THE METHODOLOGY FOR
QUANTITATIVE DETERMINATION OF SQUALENE AND AMARANTH OIL CONTENT
IN AMARANTH SEEDS OF DIFFERENT VARIETIES

Department of Drug Chemistry and Drug Toxicology

Scientific supervisor: Candidate of Chemical Sciences Syrotchuk O. A., Candidate of
Chemical Sciences, Associate Professor Glushachenko O. O.

Keywords: high-performance liquid chromatography method, extraction, squalene,
amaranth seeds, amaranth oil.

Introduction. In the world of modern medicine and cosmetology, there is a constant
demand for new and effective products aimed at improving the quality of life and health. One of
these components is squalene, a lipophilic substance that has gained recognition for its unique
properties, including antioxidant properties. Squalene plays a key role in moisturizing, protecting
and softening the skin, making it an essential ingredient in cosmetics and pharmaceuticals.

Materials and methods. The work was performed on a Shimadzu LC-30 A high-
performance chromatograph (Japan). The chromatographic column was Symmetry C18 75x4.6
mm with a particle size of 3.5. For the preparation of mobile phases, 96% ethyl alcohol, produced
by the State Enterprise “UKRSPYRT”, was used; chromatography water obtained using a
Simplicity UV unit, Millipore, USA, to obtain a mobile phase with an ethyl alcohol content of
91%. For the preparation of standard samples, the following were used: squalene (98%,
manufactured by Sigma Aldrich, USA) and amaranth oil (manufactured by Organic Oil and Giva
Crapla). For the study, 5 varieties of amaranth seeds were taken: “Kharkiv-17, “Polsky”, “Ultra”,
“Aztec” and “Lera”, which were grown in 2022 in Cherkasy and provided by farmer Myrhorod
N.V.

Seeds of amaranth varieties Kharkivskyi-1, Polskyi, Ultra, Aztec and Lera were ground on a
Retch GM 200 device for 45 seconds at a speed of 9000 rpm. Seed extraction of the first two
varieties was performed for 3 independent samples in 5 stages, and for the rest - for 2 independent
samples in 5 stages. The extraction was carried out with isopropanol using an ultrasonic bath,
followed by separation of the extract from the grain by centrifugation at 6000 rpm.

Results. Chromatographic conditions were developed for the simultaneous determination of
squalene and oil in different amaranth varieties. The results were checked on the basis of validation
parameters: specificity, linearity, precision and accuracy. The linearity was proven in the range of
0.02-0.31 mg/ml with a correlation coefficient of 0.9999 and a practical insignificance of the free
term of 0.9%.

The extraction of squalene and oil from the crushed seeds was carried out repeatedly to
ensure the accuracy of the results. The results of the determination showed that after the first stage
of extraction of the Kharkivsky-1 variety, the squalene content was 0.340%, the oil content was
2.767%; Polsky - 0.377% and 3.567%, Ultra - 0.278% and 2.716%, Aztec - 0.166% and 2.114%,
and Lera - 0.388% and 4.116%. In the second extract: “Kharkivsky-1 - 0.045% and 0.273%, Polsky
- 0.064% and 0.458%, Ultra - 0.046% and 0.422%, Aztec - 0.038% and 0.397%, Lera - 0.069%
and 0.573%, respectively. In the third stage, Kharkivsky-1 0.010% and 0.069%, Polsky 0.016%
and 0.099%, Ultra 0.010% and 0.096%, Aztec 0.014% and 0.114%, Lera 0.014% and 0.147%.
Further stages of extraction gave lesser results, and thus it can be said that exhaustive extraction
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was achieved. The total content of squalene in the seeds of “Kharkivsky-1" is 0.41+0.013%, oil -
3.24+0.212%; “Polsky” - 0.48+0.012% and 4.48+0.002%, “Ultra” - 0.35+0.003% and
3.544+0.010%, “Aztec” - 0.25+0.023% and 3.02+0.304%, “Lera” - 0.49+0.044% and 5.20+0.434%.
The degree of extraction of squalene for the first seed is 84.2%, oil - 85.3% for the second 77.3%
and 79.7%, the third - 80.1% and 76.8%, the fourth - 69.8% and 74.3%, the fifth - 75.6% and
75.7% during the first extraction. Based on these data, for the exhaustive extraction of squalene
and oil from amaranth seeds, it is necessary to use at least triple extraction from one sample of
crushed seeds.

Conclusions. The conditions for environmentally safe extraction of squalene and oil from
amaranth seeds of different varieties, as well as chromatographic conditions for the simultaneous
determination of these components, have been developed. It is shown that for complete extraction
of the components, it is necessary to use at least three consecutive extractions with 2-propanol. A
methodology and approach to the determination of oil content by liquid chromatography have been
developed. The quantitative determination of squalene and amaranth oil in seeds was carried out.
The results of the study are important for improving the methods of determining squalene from
amaranth seeds, and will also make it possible to use this approach to assess the feasibility of
growing different varieties of amaranth.
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