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BCTYII

[Ipoco (Panicum miliaceum L.) € BaxIMBOIO 37aKOBOIO POCIHHOIO Ta
I[IHHUM KOMITIOHCHTOM parioHy moauau. “TIpoco € apyrorw 3a 3HAYUMICTIO
KpPYyT’SITHOIO KyJbTyporo. BOHO HalleXuTh 10 JyXe CTapoAaBHIX KyiabTyp. Ha
TyMKy 0araThOX JOCIIIHUKIB, HOTO KyJbTypa Bijjoma moHaj 4 tucsdi pokis” [1].
3aBAsSKA HEBUOATrJIMBHM YMOBaM BHUPOIIYBaHHS y MalOyTHbOMY IPOTHO3YIOThH ,
o I KyJbTypa OyJie BiAirpaBaTd BaXKJIMBY POJIb Y TJIOOQIBHIN TPOIOBOJIBYIN
oesrerri B yMoOBax 3MiH KJIIMaTy, OCKUTBKH Je(IIUT BOAU € 3HAUYIIOI 3arpo300
JUIsl ciibebKoro rocmogapcta [2]. B 2050 porri HaceleHHs IMJIaHETH 3pOCTe 0
9,3Mimiapaa , Ie IpPU3BEAC 0 CEPHO3HUX MPOoOJEeM 3 IPOJIOBOILYO OE3IMEKOI0
[3]. Opranizanis O6'eqnanux Haririif mpogoBoJIbCTBA Ta CIILCHKOTO T'OCIOIapCTBA
(FAO) Bu3Haumna mpocTe Mpoco SK OAHY 3 MAMOYTHIX «PO3YMHHUX KYJIbTYp»

JIBAAISATOrO CTOMITTS [4].

B mnepmomy po3nini KOPOTKO PO3TISHYTO crnocobu oOpoOku 3epHa,
BIJIOKPEMJIEHHS B1Jl OCHOBHOI Macy MPOJYKTIB JYIIEHHS Ta YTBOPEHHS BIAXOMIB :

JTYUIUHHS, MYKH, IPOOIISTHKY.

Buxin mmona Tta BigxomiB: kpyna — 69,5%, xopmoBe moapiOHEHHS (
nioHsHa myuka) — 3,1%, 6opormHo — 6,7%, nymmunas — 16,7%, ycymika — 0,5%,
iHm Biaxomu — 3,5% [5]. 3aBmsiku OaraToMy BMICTY ILIHHUX PEUYOBHH MpoOca

BBAXKAETHCS KYJbTYpOIO 0€3 BIAXOIB .

Manenbkuii po3Mip 3€peH YCKIAIHIOE BIIIIIICHHS KHUPOMICTKOTO 3apojiKa
BIJl €HJIOCIIEPMY, L0 BUKJIMKAE MPOOIeMH MiJ yac 30epiraHHs MIIOHa, 0COOJIUBO Y
dopmi OGopomHa. Kupu , MO MICTATBCS B TEpUKApMil Ta 3apOAKy IICIsSA
noApiOHEHHsI KOHTAKTYIOTh 3 KHUCHEM MOBITps . lle mpu3BoauTh A0 JIMOIIZY Ta
MO/TATIBIIIOTO OKUCHEHHSI YTBOPCHHUX IHUECTePU(DIKOBAHUX HEHACHUYCHUX KUPHHUX
KucoT. L1 XiMiuH1 3MIHU 3a3BUYAi TIPOSBIAIOTHCS Y BUTJISI HEIPUEMHUX CMaKIB

nij yac 30epiranHs, 0coOJMBO P BUCOKINA BOJIOTOCTI Ta JOCTYIY KUCHIO MOBITPS

[6].



CO2 ra3oBa eKCTpakIlisi Ja€ MOXJIHBICTh OTPUMATH MAKCHUMAJBHO SIKICHI 1

KUIbKICHI XapaKTEepUCTUKU ILIHHUX KOMIIOHEHTIB 13 BIJIX0J1IB 0OpOOKH Ipoca.

Tak sk 3epHO 1, BIANOBIAHO, MHPOAYKTH HOro mepepoOKH MICTATh BEIIUKY
KuIbKicTh MiHepamB (P, Ca , Zn Fe), mieTHaHUX BOJOKOH, MOJi(EHOIIIB, BITAMiHIB
(mianuH, BiTaMiHM Tpynmu B Ta domieBa kuciaora), aMIHOKHCIOT (METIOHIH,
UCTETH, JEUIIUH Ta 130JEUIIUH, JCIUTUH) , JIMIIIB , >KUPHUX KHUCIOT, 32 SIKUMU
CIAYyIOTh , CKBAJICH , MUNAIMH , KapOTHHOiIW , TOKodeponu, (itocrepoiu,
€KCTPaKTH Mpoca MHUPOKO BUKOPUCTOBYIOTHCA B (hapMalleBTUYHINA MPOMUCIOBOCTI,
napdymepii Ta Kocmetosorii . Takox gyxke MOMyJspHE iX 3aCTOCYBaHHSA Y
BupoOHuITBl BAJliB. Tomy B miii poOOTI mpHalIeHa yBara po3poOIll KpUTEpiiB
oiiHKU siKocTi CO2 — HaJKPUTUYHUX ra30BUX €KCTPAKTIB MpPOCa, OTPUMAHHUX Y

PI3HUX BUPOOHHKIB.

Mema: BCTaHOBUTH CKJIaJl EKCTPAKTIB TMpoca OTPUMAHUX 3 PIi3HOI
CHUPOBHHHU, pO3POOUTH €K0OE3IeUHy, CEJICKTUBHY METOJIMKY BU3HAUCHHS CKBAJICHY

B EKCTPAKTI Mpoca.
3asoanns:

1. [IpoBectn imeHTH(DIKAIIO PEYOBHH, IO MICTATHCS B EKCTPAKTAX
mpoca 1 3ampoIlOHYBaTH PEYOBHMHU ab0 11X KOMOIHAII0 BMICT SKHX MOXE
BKa3yBaTH Ha SKICTh €KCTPAKTY.

2. [IpoBecT BU3HAUEHHS BMICTY POCIMHHHX OJIM 1 71X IKUPHO-
KACJIOTHUN CKJIaJl, PO3TISHYTH MOKJIMBICTh 3aCTOCYBaHHS peE3yJbTaTiB IS
OLIIHKH SIKOCT1 €KCTPAKTIB.

3. IlpoBectu KiJIIbKICHE BH3HAUYEHHS CKBajJeHy, $K MOTEHLIMHOIO
MapKepy SKOCT1 €KCTPaKTIB.

4. InentudikyBatu MuTIallUH B €KCTPaKTaxX JUIsli BCTAHOBJICHHS SIKOCTI

EKCTPAKTIB.



1. 3a qomoMoror 616710TeKH CTIEKTPiB OYyJI0 17eHTHU(HIKOBAHO HACTYITHI PEYOBUHHU:
NaJbMITUHOBY, CTE€APUHOBY, OJIETHOBY, JIIHOJIEBY 1 JIIHOJICHOBY >KMPHI KHCIIOTH, a
TaKOX CKBAJICH Ta TEPMaHIKOJI/M1TiaIH.
2. byno BcranoBneHo, mo HagkpuTuuHi CO,-eKCTPAKTH MICTATH Pi3HY KIJIBKICTh
oJlii: eKcTpakT OopomHa Oiu3bko 8%, ekcTpakT kpynu mpoca O6au3bko 100%,
eKCTpakT Mydku Onu3bko 44%, excTpakT MwuiocBit Omm3sko  76%, a
excTpakT Magical Ariya 6iu3bko 73%. Ckiaj )KUPHUX KUCIOT HATOMICTh € OLIbIII
CcTaOlTPHUM JUIs OUIBIIOCTI eKCTpakTiB. Tak BMICT 0JIETHOBOI KHCIOTH
3HAXOJMTHCS B miama3oHi 22,5-24,7%, a BMICT JIIHOJICHOBOI KHCIOTH 66,5-68,9%
JUIsl BCIX eKCTpakTiB okpiM Magical ariya. Ilpu nboMy CHiBBIIHOIIEHHS J1HOJIEBOI
1 0JIETHOBOI KMCJIOTH 3HaXOQUTHLCS B Alana3oHi 2,69-2,96.
3. BusHaueHHsS CKBajJeHy IIPOBEJEHO METOJIOM pIAUHHOI Xpomarorpadii 1
OTpUMaHO HacTynHl pe3yiapratu: CO2-HaAKPUTHUYHHUA €KCTpakT OOpollHa —
1,05%; CO2-mankputuunuii exkctpakt Mydku — 1,01%; CO2-nHapkpuTtuyHui
exctpakt kpynu — 0,45%; CO2-nagkputuunuii exkcrpakt MunocBit — 0,25%;
CO2-nankputuuHuii exkctpakT Magical Ariya — BHSBJIEHO CHIiIOBI KUIBKOCTI
CKBAJICHY.
4. 3a pe3yJbTaMu JOCIIJKEHHS BUSBJICHO, 10 MUTIallMH/TEPMAHIKOI MICTUTHCS B
yCiX eKCTpakTax, okpiMm Magical Ariya, 1110 OCTaTOYHO MIATBEPKYE HU3bKY SKICTh
excTpakty Magical Ariya.

Takum YHHOM BCTAHOBJIEHO, IO MAapKepaMH ISl BU3HAYEHHS SKOCTI
EKCTPAKTIB IIPOca MOXKYTh OyTH KUPHOKUCIOTHUN CKJIAJ €KCTPaKTy, HasBHICTh 1
BMICT CKBaJE€HY, a TaKOX IMPHUCYTHICTh TOJIOBHOTO Mapkepy Iipoca —

M1TiaIHy/TepMaHIKOITY.

CIIMCOK BUKOPUCTAHUX JIDKEPEJI
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Introduction.  Millet extracts find wide applications in the
pharmaceutical industry, perfumery, and cosmetics. Supercritical CO2 extraction
offers the ability to extract fatty compounds, improving the flour properties for
long-term storage. It also enables the extraction of valuable substances from
millet processing waste practically at room temperature, preserving all valuable
components such as lipids, triglycerides of fatty acids, squalene, miliacin. This
work is focuses on developing criteria for assessing the quality of CO2
supercritical fluid extracts from millet obtained from different raw materials.

Materials and methods. 1) millet flour CO2 extract , 2) millet groats CO2
extract 3) millet bran CO2 extract. The commercially available extracts are: 4)
CO2 extract from Milosvit millet 5) CO2 extract Magical Ariya. GC-MS
(Shimadzu GCMS-QP2010 Ultra) equipped with a DB-WAX column (30m x
0.32mm % 0.25pum). GC-FID (GC-2010AF Plus) employing an HP-INNOWAX
column (30m x 0.53mm x Ipum). HPLC-UV (Shimadzu LC-30) equipped with a
Symmetry C18 column (150%4.6 3.5 um).

Results. The following substances were identified using a spectral library:
palmitic, stearic, oleic, linoleic, and linolenic fatty acids, as well as squalene and
germanicol/miliacin. The methodology of the European Pharmacopoeia 2.4.22
"Composition of fatty acids by gas chromatography" was used to determine the
fatty acid composition. It was found that supercritical CO2 extracts contain varying
amounts of oil: flour extract about 8%, groats extract about 100%, bran extract
about 44%, Milosvit extract about 76%, and Magical Ariya extract about 73%.
This implies that the absolute oil content in millet extracts may vary depending on
the raw material used for its extraction and cannot be a quality marker for this
product. On the other hand, the fatty acid composition is more stable for most

extracts. The oleic acid content ranges from 22.5% to 24.7%, and the linolenic acid



content ranges from 66.5% to 68.9% for all extracts except Magical Ariya. The
ratio of linoleic to oleic acid is in the range of 2.69-2.96. Magical Ariya extract had
twice as much oleic acid as linolenic acid, with a ratio of 0.54. Therefore, the
content of oleic and linolenic acid, as well as their ratio, can be quality markers for
supercritical CO2 extracts. From these considerations, the Magical Ariya extract is
suspected of adulteration, but this parameter alone cannot establish this, as oleic

and linoleic acid are not unique substances and are present in other natural oils.

Squalene determination was conducted using liquid chromatography, and
the following results were obtained: CO2-supercritical flour extract — 1.05%, CO2-
supercritical bran extract — 1.01%, CO2-supercritical groats extract — 0.45%, CO2-
supercritical Milosvit extract — 0.25%, CO2-supercritical Magical Ariya extract —
traces of squalene. Thus, squalene should be present in millet extracts, confirming

the previous suspicion of adulteration of the Magical Ariya extract.

Miliacin is considered a marker for the presence of millet in human culture,
and its residues are used to determine whether millet was part of the diet in ancient
times. The research results revealed that miliacin/germanicol is present in all
extracts except Magical Ariya, definitively confirming the low quality of the

Magical Ariya extract.

Conclusions The results indicate that millet extracts obtained through
supercritical CO2 extraction may contain varying amounts of active substances. It
has been demonstrated that the content of triglycerides of fatty acids can vary from
8% to almost 100%. However, the fatty acid composition of these oils remains
constant among extracts, serving as one of the indicators to distinguish millet
extracts from other lipid-containing extracts. The squalene content in millet
extracts also indicates the quality of the extract, ranging from 0.25% to 1.05%. Its
absence in the composition of the extract raises suspicions regarding the
authenticity of the product. A characteristic substance for millet extracts is
miliacin/germanicol, which definitively indicates whether the extract is adulterated
or diluted. Thus, it is established that markers for determining the quality of millet
extracts include the fatty acid composition of the extract, the presence and content
of squalene, as well as the presence of the main millet marker -

miliacin/germanicol.



