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N3y4yeHne cocTaBa 3KCTPAKTOB NMPSHBIX TPAB B Npolecce CylKH

Tatbsana A. Kyumenko ' tak1907@mail.ru

Mapuna K. A6pamstt ! marina-abramyan99@mail.ru
1 BopoHEKCKHUiT TOCYIapCTBEHHBI YHUBEPCUTET MHXKCHEPHBIX TEXHOJOTHH, p-T PeBomonmu, 19, r. Boponexk, 394036, Poccust
AnHoTanus. JlekapcTBeHHbIE W MpsHbIE TPaBbl IIUPOKO NPUMEHSIOTCS B (uToTepanuu. s HCCleAOBaHUS pPACTECHHM, OLICHKH
3¢ PEKTUBHOCTH IKCTPAKIUK OHOJIOMMYECKH aKTHBHBIX IIEJICBBIX KOMIOHEHTOB IPUMEHSIOT pa3indHble MeTobl. KOHTpoIb 3a mporeccoM
OCYIIECTBIISIIOT XPOMATOrpa)MUECKHUMH, CIEKTPAIBHBIMH METOaMU. AKTyalleH MOHCK HOBBIX OBICTPBIX, JOCTYNHBIX, HPOCTBIX METO/IOB
a”anu3a. [IpeuoxeHo B KauecTBe aJIbTEPHATHBHOIO METOJa M3BECTHBIM — METOJI MUKPOB3BEILIMBAHUS CYXOH KaruM skcrpakTa. [Iposenen
aHaJIM3 DKCTPAKTOB MPSHOW TPaBbl METPYLIKH JIMCTOBOW YETHIPbMSI METOJAMH: CrieKTpodoToMeTprel, pedpakroMeTprueii, TOHKOCIONHON
xpomarorpadueil 1 IpsiIMbIM B3BEIIUBaHHEM CyXoil Karuid. OObeKTaMHU MCCIICA0BAHMS CIY)KHIM CBEXas IIETPYILIKA 3alIUIEHHOTO IPYHTa U
cyleHas nerpyiika Mapku MHnana. B Teuenne 16 CyTOK BBICYIIMBAIN CBEXKYIO ETPYLIKY U CIEANIIH 32 U3MEHEHHEM XUMHYECKOTO COCTaBa
BOJIHO-CITUPTOBBIX SKCTPAKTOB. 1o auddepeHnmanbupiM ciekTpam uaeHTHGUIUPOBAIN COSANHEHHS B DKCTPAKTAX. Y CTAHOBJICHO, YTO T10CIIE
12-Tu nHel cynKy KOJIMYECTBO BELIECTB U3BJICKAEMbIX U3 IPSHOIO pacTeHus 0oiblie, 4yeM B cyXxoM obpasue. ITonodpanu coctas moABIKHON
(a3l 1711 TOHKOCIOWHOM ObICTpolt xpomarorpaduu. Jlydinee oraeneHue XJIOpO(UIUIOB OT COIYTCTBYIOIIMX BELIECTB, MPOUCXOAUT MPU
00BEMHOM COOTHOILIEHUH TOJIyOJIa ¥ 3THJIOBOrO crupta 5:5 u 6:4. UyBCTBUTEIBHOCTh METO/Ia Pe(PAKTOMETPUH HE MO3BOJISIET YCTAHOBUTH
paziaMyue B COCTaBe HKCTPAKTOB CBEXEH METpyLIKH. MeToIoM HpsIMOro Mbe30KBApLEBOr0 MHKPOB3BELIMBAHHS ObLIO 1OKA3aHO, YTO C
YBEJIMYEHHEM BPEMEHH CYLIKU METPYLIKA KOJMYECTBO COCAMHEHUI B CyXOM Kalle SKCTpakTa yBenuuuBaercs. Hanbosee 4yBCTBUTENbHbIN
METOJ - MbE30KBapiieBoe Mukpos3semupanue, npudop «MCNano-WPQ-8» M0XHO HCHOIB30BaTh BO BHENAOOPATOPHBIX YCIOBHSX JUIS
9KCIPECCHOT0 MOHHUTOPUHIA CYLIKH PACTUTENBHOTO CHIPbS B MAaJEHbKUX IPOU3BOACTBAX T.K. OH IpOLIE, AEIIeBIe, KOMIAKTHEH H
YyBCTBHTEbHEE APYruX nprOopoB. [Iprbop 1 moaxox anpoOHpoBaHbl HA PA3IMYHOM BHIE PUTOCKIPHSI.
KioueBble cj10Ba: IPsIHbIC PACTEHHs, KOHTPOJIb KAueCTBa, MPOIYKIHs, CYLIKa, XJIOPO(HUILIBI, CIEKTPOYOTOMETPHS, IPIMOI MUKpPOAHAIIH3,
IKCTPaKT, pehpakTOMETPHsI, TOHKOCIOWHAsI XpoMaTorpadus, Cyxast Karis

The study of herbs extracts composition in the drying process
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Abstract. Medicinal and flavoring herbs are widely used in herbal medicine. Various methods are used to study plants, evaluate the efficiency
of extraction of biologically active target components. The process control is carried out by chromatographic, spectral methods. The search for
new fast, affordable, simple methods of analysis is currently relevant. The dry droplet weighing method of the extract was proposed as an
alternative to the known methods. The analysis of flavoring herb parsley extracts by four methods (spectrophotometry, refractometry, thin
layer chromatography and direct dry drop weighing) was carried out. The objects of study were fresh protected ground parsley and the Indana
brand dried parsley. Fresh parsley was dried and the change in the chemical composition of water-alcohol extracts was monitored for 16 days.
Compounds in the extracts were identified by differential spectra. It was found out that the amount of substances extracted from the flavoring
herb was greater than in the dry sample after 12 days of drying. The composition of the mobile phase for thin layer fast chromatography was
selected. The best separation of chlorophylls from related substances occurs at a volume ratio of toluene and ethyl alcohol of 5:5 and 6:4. The
sensitivity of the refractometry method does not allow determining the difference in the composition of fresh parsley extracts. Using the method
of direct piezoquartz microweighing, it was proved that with an increase in the drying time of parsley, the number of compounds in a dry drop
of the extract increases. The most sensitive method i.e. piezoquartz microweighing, the MCNano-WPQ-8 device can be used in non-laboratory
conditions for express monitoring of plant materials drying in small manufactures. it is simpler, cheaper, more compact and more sensitive
than other devices. The device and approach were tested on various types of phyto raw materials.
Keywords: spice plants, quality control, production, drying, chlorophylls, spectrophotometry, direct microanalysis, extract, refractometry, thin
layer chromatography, dry drop
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BBenenune

[IpstaBIEe pacTeHns MONB3YIOTCA OTPOMHON
MOIYJISIPHOCTRIO BO MHOTHX CTpaHax MHpPa, B TOM

TpaBbl, T. K. OHU boiee AOCTYIIHBI. HOBTOMy Ha
MMpOU3BOACTBE AJIA 6LICTpOFO BBICYIIMBAHUA TpaB

yucie u B Poccun. OHM NOpUAAIOT YTOHYECHHBIN
BKYC M apoMaT pa3IMyHbIM OJIOAaM, TaKkKe SBIIs-
IOTCSI HCTOYHHUKAMHU OHOJIOTHYECKH aKTHBHEIX
BetiecTB (BAB), HEOOXOAMMBIX IS TIOZICPHKAHUS

Yalie BCEr0 HCIOJB3YIOT CYIIWIBHBIE MIKAa(Bl,
HO TIPH JUTHTEILHOM BO3/ICHCTBHE BHICOKHX TEMITEPA-
TYp TPOHMCXOIAT HEOOpaTHMble WM3MEHEHUS U
YXYIIIaeTCs KaueCcTBa MOITyIaeMoro mpoaykra [3].

AKXTyaJIbHBIM OCTAETCsI BOTIPOC: KaK OIICHUTH KA9ECTBO
TIPOITYKIMH OBICTPO 1 BO BHENTAOOPATOPHBIX YCIIOBUSX ?

B HOpME 3/10poBbsi uenoBeka [1,2]. B 3umuuii
HEepHOJ] HOTPEOUTETN B OCHOBHOM IOKYIIAIOT CyXHUe
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JIns yCTAaHOBJICHUSI KauecTBa PACTUTEIIHHOTO
CBIPhSI UCTIONB3YIOTCS METOMIBI Xpomatorpadum [4-8],
crniektpooromerpuu [9-12] wu npyrue ¢usmko-
xuMuueckre metoanl [13-18]. Haubonee cenextus-
HBIMH SIBJIIFOTCSL  XpOMATOrpaMuecKie METOJIbL.
OnHako NpHMEHEHNE X He BCEr/a ONpaBaaHo nu3-3a
TPYAOEMKOCTH TIPOOOMOrOTOBKH, BHICOKOH CTOMMO-
¢ty mpuOOpOB ¥ aHAM3a, 3aTpaT BpeMmeHu. B psie
CIIy4daeB MPUMEHSIOT 6ojiee MpoCToi cieKTpodo-
TOMETPHUUECKHUI METOJ OIeHKHU cojaepkanus bAB
B OKCTpPaKTaX pACTCHUil 0e3 MpenBapUTEIHLHOTO
xpomarorpaduueckoro paznencHus. s aHanuza
MPSIHBIX TPaB B HACTOSIIEE BPEMsI B KAYECTBE aJIbTEp-
HATHUBHOTO METOJIa MPUMEHSFOT CEHCOPHBIE METOIbI
aHan3a, B TOM YHCJIE METOJ[ Mbe30KBapIEBOrO
MHUKPOB3BEIINBAHMS CyXOil Kariu sKkcTpakTa [19].

Hens padoThl — uU3yYCHUE JAUHAMUKHU
HakoruieHuss BAB B mipoliecce CyIKu pacTUTEHHOTO
CBIPBS JIJIs1 KOHTPOJISI Ka4eCTBa MPOIYKIUH.

MaTepna.nLl U ME€TOAbI

B kauectBe 00BEKTa MCCIEOBaHUS BBIOpaHa
CBeXas METPYIIKA 3alUIICHHOTO I'PyHTa TOPTro-
Boro HamMenoBauus Global Village, u cymenas
neTpyuika Mapku MHnana, npuoOpeTeHHbIe B CETH
MmarazuHoB «[IsTepouxay.

B pamkax sKkcrieprMeHTa BBICYIIMBAIH JIUCTO-
BYIO TETPYIIKY CBEKYIO B €CTECTBEHHBIX YCIIOBHSIX
npu temneparype 23 + 2 °C. Ins cymku pacTeHui
pacKiIaibIBaId ChIphE HA MOACTHIKAX B CYXOM,
M30JIMPOBAaHHOM OT COJIHEYHOTO CBETA, MECTE CIIOEM
B 2-3 cM. B TeueHue 16 CyTOK C MEpHOAUYHOCTHIO
B 4 nmHS OTOMpanM HaBECKy CpelHEeH mpoObl TpaB
(m= 3,00 r.) u momerani B KOHUIECKYIO KOJIOY,
no6asmsm 40 cm® 40%-oro pacTBOpa 3TaHOIA,
3aKpBIBAIM. DKCTPAKIHIO TPOBOAWIH B TEMHOM
MecTe MPH MEPUOTUUECKOM BCTPSIXMBAHUU B T€UeE-
HHUE 3-X 4acoB.

Mertonbl HcclIeOBaHUS IKCTPAKTOB IIET-
PYLIKH: CIIEKTPOQOTOMETPHs, pedparToMeTpHs,
NbE30KBAPIIEBOE  MUKPOB3BELIMBAaHHE  KarlIH,
TOHKOCJIOWHAsT XpoMaTorpadus.

AHam3 3KCTPAKTOB HPOBOAWIH C HCIIOIb-
3oBanmeM crekrpodoromerpa KOK-3 KM (00O
«FOHHUKO-CUC», Poccust). M3amMepsutit CBETOIIOTIO-
HICHUE UCCIETyeMBIX DKCTPAKTOB B AWAIa30HE JUTHH
BoJH 0oT 325 110 800 HM ¢ marom 5 M. Unentudurm-
pOBaJIM  COCIMHEHUs, KOTOpPBIE AKCTParupyroTCs
U3 ETPYILKH JIMCTOBO# MO CIPaBOYHBIM AaHHBIM [20].

Pedpakuuio »KCTpakTOB M3MEpsUIM Ha pe-
dbpakrometpe «PIIJI-4» (HITO «AHamutnpubopy,
Vkpanna).

Jnsi  BBICOKOTOYHOTO HM3MEPEHUS] MacChl
IKCTPAarupyeMbIX BEIIECTB Ha MHOTOKAaHAJIBHBIX
HaroBecax «MCNano-WPQ-8» (Poccwst), HaHOCHITH
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MHKPOLIIPULIEM | MKJI 9KCTpakTa Ha OOHY CTOPOHY
MHUKpPOBECOB, cymmi 20 MUH TIpU TeMIiepaType
(70+ 5)°C B cymmabHoM mkady u 10-15 mun
OXJIXKJAJIM B OKCUKAaTope. M3MeHeHHe dYacTOThI
KOJIeOaHUH KBAapLIEBOTO PE30HATOpa IOCIIE HaHece-
HUS W CYIIKM DKCTPAaKTa NPUMEHSIIN IS pacuera
MAacchl CyXHX BeIIEeCTB [0 ypaBHEHUIO 3ay3popest.

Jns onpenenenys XIOpopHIIOB B SKCTPAKTE
HCIIOJIB30BAJIN SKCIIPECCHYIO TOHKOCIOMHYIO XpOoMa-
torpaduro. Ha mmHuIo crapra mo neHTpy MIacTHHBI
HAHOCHJIM MHUKPOILTIPHLIEM 7 MKJI 9KCTpaKTa pacTe-
Hus (TIpeIBAPHTEIBHO 5 CM° IKCTPAKTA YIIapHBaIH
B TeueHne 45 muHyT npu 95 °C). IlnactuHKy
BeICymIMBanu. B xpomatorpaduyeckyro kamepy
TIOMEIIAJIN ATIOSHT (TOJIIMHA CII0sT XKUAKOCTH 0,5 cM)
U XpoMaTorpagu4ecKyro miacTudy Mapku «Silufol»,
MPONUTAHHYIO 3JFoeHTOM pa3mepom 10X 0,7 cm.
3akppIBaIl Kamepy H OCTaBIUIM Ha HEKOTOpOe
BpeMsl JJIs HACBILICHUS! IapaMH PaCTBOPHUTEIS.
[Mo noctrxkennn  nuHUM  QuHUmA  GpoHTOM
pacTBOPUTENS IUTACTHHY NOCTaBajlll U3 KaMepbl U
BBICYIITUBAITH.

Pe3y.]'[]>TaTbI H oﬁcymne}me

B xone ananu3a nurepaTrypHbIX HCTOUHUKOB
OBLIIO YCTAHOBIICHO, UTO IS IETEKTUPOBAHUS Jei-
CTBYIOIIIUX BEIIECTB B MPSHBIX TpaBax M APYTHUX
pacTeHUsIX B OCHOBHOM HCIOJB3YIOT METOJBI
CHEKTPO(OTOMETPUH, PEPPaKTOMETPHH, KaIlvI-
JIIPHOTO 3JeKTpodopes3a, Ta30BOM U KUIKOCTHOM
xpomatorpadun. Ho 11 04eHb MabIX POU3BOJICTB
JTAaHHBIE METOBl He MPUEMIIEMBI ISl KOHTPOJIS
KauecTBa PaCTUTENBHOTO CBIPBS, T. K. OHH IOPOrOCTO-
AIIYe, TTO3TOMY WM HYXKHBI MaJICHBKHH, OBICTpBIH,
JICILIEBbI, HO CONOCTaBUMBIM C HUMHU PE3yJbTa-
TaMH W0 AHAIUTUYECKUM XapaKTEpPUCTHKaM
npudop. [lpym n3y4eHHHM HAKOIUIEHHS BEIIECTB
B XOJI¢ CYIIKH METPYLIKH NPUMEHUIU U COMOCTa-
BWIM 4 MeToAa NETeKTHPOBAHMS JEHCTBYIOIINX
BEIIECTB B 9KCTPAKTAX.

B wupeHTHYHBIX ycnmoBHWSX —Ha mpubope
criekrpodoromerpe KOK-3KM Obutr TOITy9ICHBI
Y COMOCTABUMBI JAJIS Pa3HOTO BpPEMEHH CYIIKH
CIIEKTPbl TOIJIOLIEHUSI SKCTPAKTOB METPYIIKU
MyYKOBOM  OTHOCUTENBHO  BOAHO-3TAHOJBHOIO
pactBopa (pucyHok 1).

VY cTaHOBIIEHO, YTO OMOJIOrHYSCKY aKTHBHBIE
BEIIECTBA METPYIIKH HMEIOT 3KCTPEMYMBI NpHU
niunHax BoH oT 325 10 430 u ot 625 no 720 HM,
YTO CBSI3aHO C M3MEHEHHEM COCTaBa CMECH COEIH-
HEHUH B MPSHBIX PACTCHUSIX.

Jlns yMeHBIEHHsST OMMOKA CIEKTPOdOTO-
METPHUYECKOTO  OMpeAeIeHUs] HMACHTH()UKAIUIO
COCIMHEHUM B 3KCTPAKTAX MPOBOJIWIN C MOMOILIBIO
I depeHInATBEHBIX KPUBBIX CIIEKTPOB MOTIIONIE-
HUS (PUCYHOK 2).



Kyumenxo I A. u op. Becmuux BTYHII, 2022, L. 84, M. 1, C. 93-98

A
35 9

w Cyxan | Dry
3

= (Cpewan (1 geHe)| Fresh
(day1)
OneiT 1 (4 geHe)|
Experience 1 (day 4)
s ONEIT 2 (8 AEHE) |
Experience 2 (day 8)
e OABIT 3 [ 12 AEHB) |
Experience 3 (day 12)

2,5 1

2

15 A

1

0,5

o

385 435 525 625 725

A, Hm|A, nm
'D.S -

Pucynok 1. CmexTpsl TOTIOMIEHHS BOXHO-CITMPTOBBIX
9KCTPAKTOB IETPYLIKH ITyYKOBOH JUIS PA3HBIX TOYEK CYLIKH

Figure 1. Absorption spectra of water-alcohol extracts
of beam parsley for different drying points
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Pucynok 2. InddepennmanbHbie CIEKTPhI MOTJIOMCHUS
9KCTPaKTOB MeTpyuiku nmocie 1, 4, 8 u 12 nHelt cymiku u
cyxoro obpasma

Figure 2. Differential absorption spectra of parsley extracts
after 1, 4, 8 and 12 days of drying and dry sample

Ha cmekTpax BHMIHO, 4YTO HWMEIOTCSI He-
CKOJIbKO MaKCHMYMOB Y 3KCTPAKTOB METPYILIKH HPH
mmHax BoyH: 380, 395, 415, 425, 475, 515, 675 1M,
YTO CBUJCTEIbCTBYET O HAJMYWU B CMECH TaKUX
COeIMHEHHH Kak: ximopoduin a, b, ¢ 2, ¢ 3 [20].

Haubonee cuibHO pa3iMyarOTCS COCTaBbI
9KCTPAKTOB IPSHBIX TPaB B JUAIa30HE UIMH BOJH
ot 350 no 500 M. BemiecTB, M3BIIEKaEMBIX TpU
JUTMHE BOJHBI 415 HM, B 3KCTpakTax CyXoiul mer-
PYLUIKA OOJbIlIE, YEM Y DKCTPAKTOB M3 CBEKUX
Y BBICYIIICHHBIX JIUCTHEB.

HccremoBanbl OCOOEHHOCTH H3BJICUCHHMS
COCIMHCHUU TICTPYIIKH NMPU 4 XapaKTepUCTHYC-
CKHX JIJIMHAX BOJH OT BPEMEHH CYIIKH PacTCHUS
(pucyHok 3).

YcTaHoBiICHO, UTO TIoce 12-tu nHel cymiku
KOJIMYECTBO BEIIECTB W3BJICKACMBIX U3 CBIPbS,
TTOTJIOMIAIOIINX TIpH JaiuHax BosH 415, 475, 515,
675 HM, OoJpIlle, Y€M B CYXOH, YTO CBHICTEIH-
CTByeT 00 UX Aerpajalliii BO BpEMEHHU.
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Pucynox 3. 3aBUCHUMOCTh ONTHYECKOH IUTOTHOCTH
9KCTPAKTOB OT BPEMEHH CYIIKA meTpyniku (1 mpoba —
cyxas TMeTpymKka, 2 Tmpoda— cBexas IeTPYIIKa,
3 mpoba— 4 gua cymku, 4 mpoda— 8 OHEW CymIKH,
5 mpoba — 12 mHe# cynikn)

Figure 3. Dependence of the optical density of extracts
on the drying time of parsley (1 sample-dry parsley,
2 sample-fresh parsley, 3 sample — 4 days of drying,
4 sample-8 days of drying, 5 sample-12 days of drying)

s sKcmpecCHOW OLEHKHM COAEpKaHus
OKCTPArupyeMbIX BEIIECTB, B YACTHOCTH XJIOPO-
(GUIITOB, HCIIOJIB30BAI MHHHTOHKOCIIOHHYIO XPO-
marorpaduio. [IpeaBapuTeIbHO ONTUMH3UPOBAIH
COCTaB MOJBWXHOM (pa3bl. B kauecTBe MoABMIKHON
daspl  UCMONB30BAIM  CMECH  PACTBOpHTENEH
(aTaHoN-TONYOI, AllETOH-TOIYON) B PAa3HBIX COOT-
HomeHusix (tabiuma 1).

Tabauna 1.
Wnentndukanms xpomarorpapuaeckux 30H Ha
XpoMaTrorpamMmax
Table 1.
Identification of chromatographic zones on
chromatograms
CooTHoIIEHTE CooTHoOIIEHNE
TOJTyOIT/3TaHo| Rf TOJTYOJT/aleTOH| R
Ratio toluene/ Toluene/acetone
ethanol ratio
5.5 0,95 5.5 0
6:4 0,95 6:4 ©
73 0 95 73 JABHKETCS
8.2 0.95 8.2 Not
- ! - movin
9:1 0,95 9:1 g
Pe3yanaTI>I HCCIICA0BAaHUA IIO3BOJIAKOT
YTBCPXKAATh, YTO Jy4dlIe€ OTACJICHHUC CYMMbI

XJIOPO(UIIIOB OT COMYTCTBYIOIINUX BEINECTB MPO-
UCXOJUT TPHU OOBEMHOM COOTHOIICHHH TOJyOJIa
Y STHJIOBOTO CIiUpTa 5:5 1 6:4, T. K. Ha IJIACTUHKAX
«Silufoly wabmomanuce 0Oonee YeTKHE IIATHA.
B cucreme pactBopuTeneii  aneron/ TOIyol
KOMITOHEHTBI XJIOpoHiIa «yXoasar» ¢ GppoHTOM
pactBopurens (PUCYHOK 4).
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Pucynox 4. Xpomarorpadudeckne 30HBI BELIECTB
9KCTPAKTOB TpaBsl Toiyon/ITaHon

Figure 4. Chromatographic zones of herb extracts
Toluene/Acetone

BeiOpaB cuctemy pactBopuTeneld mis mo-
JBIKHOHU (pa3bl, IPOBEIIN UCCIIEA0BAHNS OCTAJIBHBIX
9KCTPAKTOB NETPYIIKH, PACCUUTAIH MOABHKHOCTD
Rt xmopodwmios.

Y cTaHOBIEHO, YTO IOBHKHOCTH OCHOBHBIX
BEILIECTB 3KCTpakToB paBHa 0,88. DKCTpaKThI CyXoH,
CBEKEU U BBICYLICHHOW NETPYLIKU MUMEKT OJUH
U TOT K€ COCTaB.

JUI KOJMYECTBEHHOT O ONPEAEICHUS XJI0PO-
¢uIoB OBUTM PAaCCMOTPEHBI XPOMATOTparpaMMbl
B 11BeTOBOM Monenu RGB (Tabmuia 2).

post@uestnik-vsuet.ru

Pe3ynbTaThl KOJIMUYECTBEHHOTO OIPEICIICHUS
JIEHCTBYIONINX BEIIECTB Pa3sUYHBIMH METOJAMHU
MIPEJICTBABJICHBI B Ta0IUIE 2.

MeTronoM  BKCIPECCHOM  TOHKOCIOMHOM
xpomaTorpa¢uu ObUIO YCTAHOBJICHO, YTO y 3KC-
TpakToB meTpymkn R mpeobmamaer Hag G u B
(Tabmmria 2), ciremoBaTebHO, B OONBIIEM KOJTHIECTBE
B CMECAX NPHUCYTCTBYyeT Xjopodmwmuia, b, HO
C YBEJIMUECHHUEM BPEMEHHM BBICYIIMBAaHUS pacTe-
HHM, KOJUYECTBO JAHHBLIX ITUTMEHTOB CHIDKAETCS,
YTO CBSI3aHO C UX Pa3pyIICHUEM.

YcranoBneno (tabnwmia 2), 4TO YYBCTBH-
TETHLHOCTh METOJIa pehPAKTOMETPUHN HE TTO3BOIISIET
YCTaHOBUThH Pa3IM4Me B COCTABE CBEXKHX PACTCHHIA,
T. K. TTOKa3aTelb MPEJIOMIICHHUS PaBeH TOKA3aTEII0
40-TIpOIIEHTHOTO ATUIJIOBOTO CITUPTA, HO C yBEIHYe-
HHEM BpEMEHH CYIIKH II0Ka3aTellb MPETOMIICHUS
YBEIIMYNBACTCA.

MeTon0M MHE30KBAPIIEBOTO MUKPOB3BEIIIH-
BaHUs OBUIO JOKa3aHO (Tabiwia 2), 9To C yBeH-
YEHHEM BPEMEHHU CYIIKH METPYIIKH KOJUYECTBO
COCIMHCHHU YBEIMYUBACTCS, T.K. IOBBIIIACTCS
KOHIICHTPAIHMsI HEKOTOPHIX BEIIECTB.

Paccunrany 49yBCTBUTEILHOCT BCEX METOJIOB
(tabmura 3).

CpaBHWIM IO OCHOBHBIM XapaKTEPUCTHKAM Me-
TOJIBI OIIEHKH SKCTPAKTHUBHBIX BEIIECTB (Tabimiia 4).

Tabnuma 2.

PeByJ’IBTaTI)I HUCCIICAOBAHUA

Table 2.

Research results

TpoGa Xpomarorpadus Pedpaxromerpust ITse30xBapeBOE MHKPOB3BEIIMBAHHE
Sampl Chromatography Refractometry Quartz crystal microbalance
ple
R G B n m, MKT | M, pug
Caexas | Fresh 207 198 169 1,3544 6,99
4 nus | 4 days 196 189 160 1,3566 14,60
8 nueii | 8 days 162 154 106 1,3584 44,24
12 nneii |12 days 161 155 103 1,3594 70,09
Cyxas | Dry 193 186 132 1,3582 66,28
Tabnuna 3.
YyBCTBUTENHLHOCTh METO/I0B, IPUMEHSIEMBIX JJIs1 aHAJIU3a BEILECTB
Table 3.

Sensitivity of methods used for the analysis of substances

Meron | Methods YyscrBuTenpHOCTB, % | Sensitivity, %
Cnextpodoromerpus | Spectrophotometry 2,7
ITse30kBapiieBoe MuKpoB3BemuBanue | Quartz crystal microbalance 15,8
Pedpakromerpus | Refractometry 1,3
Tonkocoiinas xpomarorpadus | Thin-layer chromatography 2,0
Tabnuna 4.
CpaBHeHI/IC OCHOBHBIX XapaKTCPUCTUK METOJOB OLICHKHN DKCTPAKTUBHBIX BEIIIECTB
Table 4.

Comparison of the main characteristics of methods for evaluating extractive substances

Meton Bpems anamusa, mur | Heobxomumocts nmpoGonoaroropku | CTOMMOCTb 000pyIOBaHUS, PyO.
Methods Analysis time, min The need for sample preparation Cost of equipment, RUB
Cuekrpodoro-merpust | Spectrophotometry 10 275753
ITbe30KBapIIeBOE MUKPOB3BEIIINBAHNE 30 He tpebyertcst 50000
Piezoquartz microweighting Not required
Pedpakromerpus| Refractometry 10 39 000
TonkocnoiiHast xpomarorpadus 10 TpeOyercs 5000
Thin-layer chromatography Is required

96



Kyumenxo I A. u dp. Becmnux BTYHIIL, 2022, II. 84, Ne. 1, C. 93-98 post@vestnik-vsuet.ru

3akiaouenune Karii KCTPAKTa MOXHO HCIIONB30BATh BO BHENAOO-
Y CTaHOBJIEHO, YTO HAHOOJIEE YYBCTBUTEIIBHBIM PaTOPHBIX yCIOBUAX JJIS SKCITPECCHOTO MOHUTOPUHTA
METOJIOM OIPEICICHUS OKCTPAKTHUBHBIX BEILICCTB CYLIKH PaCTUTEIHOIO ChIPbA B MAJICHBKUX IPOU3-
SIBJIICTCSL  TBE30KBAPLICBOTO  MHUKPOB3BEIIMBAHUE. BOACTBAaX, T.K. OH TIPOIIC, ACHICBIC H YyBCTBU-
[MopraTuBHBII TPUOOP AJIst KI3MEPEHUSI MACCHI CYXOH TeNbHEe APYTHX MPHOOPOB, H3YUYCHHBIX B padoTe.
Jluteparypa

1 Koctko N.I'. Tletpymika Kak ChIpbe IS MPOM3BOJACTBA OBICTpO3aMOpOXeHHOM 3enernu // Hayunoe obecreuerne
passutust AIIK B ycnoBusx umnopr3amernenus, 2017. C. 300-303.

2 Muyumba N.W., Mutombo S.C., Sheridan H. et al. Quality control of herbal drugs and preparations: The methods of
analysis, their relevance and applications // Talanta Open. 2021. Ne 4.

3 Cadapos XK., Axmenos III., XKymaes b., Janaes I'. u gp TexHHKa M TEXHOJOTUS CYIIKH JICKAPCTBEHHBIX Tpas //
IMponosospya immycTpis ank. 2016. Ne 6(45). C. 42-43.

4 Khajeh M. Response surface modeling of betulinic acid pre-concentration from medicinal plant samples by
miniaturized homogenous liquid-liquid extraction and its determination by high performance liquid chromatography // Arabian
Journal of Chemistry. 2015. Ne 8. P.400-406

5 Sethiya N.K., Trivedi A., Mishra S.H. Rapid validated high performance thin layer chromatography method for
simultaneous estimation of mangiferin and scopoletin in Canscora decussata (South Indian Shankhpushpi) extract // Revista
Brasileira de Farmacognosia. 2015. V. 25. P. 193-198.

6 Zhul., Zhang Z., Wang R., Huang X. et al. Nanoparticles Derived from Scutellaria barbata and Hedytois diffusa Herb
Pair and Their Anti-cancer Activity // Pharmacological Research-Modern Chinese Medicine. 2022. P. 100048.

7 Bhargavi S., Madhan Shankar S.R. Dual herbal combination of Withania somnifera and five Rasayana herbs: A phytochemical,
antioxidant, and chemometric profiling // Journal of Ayurveda and Integrative Medicine. 2021. Ne. 12. P. 283-293.

& Schmidt M.E.P., Pires F.B. et al. Some triterpenic compounds in extracts of Cecropia and Bauhinia species for
different sampling years // Revista Brasileira de Farmacognosia. 2018. Ne 28. P. 21-26.

9 Ilomomuna E.A., Xanmna M.A., PymakoB O.b., HebGombcun A.E. VYubrpasBykoBas bdKcTpakius u YO-
CHGKTpO(I)OTOMeTpI/I‘-IGCKOG OIpeaCICHUC CYMMbI (I)HaBOHOI/IJIOB n IIy6I/IJII>HI>IX BCIICCTB B HalIBeMHOf/'I HaCTHU BaCHJIbKa CHHECTO //
Bectaux BopoHesxckoro rocynapcrseHHoro yausepceurera. Cepust: Xumus. buonorus. 2018. Ne 2. C. 28-35.

10 Dirar A.1. Effects of extraction solvents on total phenolic and flavonoid contents and biological activities of extracts
from Sudanese medicinal plants // South African Journal of Botany. 2019. Ne 120. P.261-267

11 Kustiati U., Wihadmadyatami H., Kusindarta D. L. Dataset of Phytochemical and secondary metabolite profiling of
holy basil leaf (Ocimum sanctum Linn) ethanolic extract using spectrophotometry, thin layer chromatography, Fourier transform
infrared spectroscopy, and nuclear magnetic resonance // Data in Brief. 2022. V. 40. P. 107774.

12 Kucharska-Ambrozej K., Karpinska J. The application of spectroscopic techniques in combination with chemometrics
for detection adulteration of some herbs and spices // Microchemical Journal. 2020. Ne 153.

13 Tpuneea O.B., CmuBkun A.M. M3yueHue YriIeBOJHOrO KOMILIEKCA IUIOJOB OOJENUXU KPYIIMHOBUIHOU
pa3nuuHBIMH - MeTomamu // BeCTHHK BOPOHEKCKOTO TOCYAapCTBEHHOro yHuBepcutera. Cepus: XuMus. Buosorus.
®Dapmannn.2020. Ne 2. C. 91-98

14 Solomonenko A.N., Dorozhko E.V., Barek J., Korotkova E.I. Adsorptive stripping voltammetric determination of
carbofuran in herbs on chromatographic sorbent modified electrode // Journal of Electroanalytical Chemistry. 2021. Ne 90.

15 Kasmi S., Hamdi A., Atmani-Kilani D., Debbache-Benaida N. et al. Characterization of phenolic compounds isolated
from the Fraxinus angustifolia plant and several associated bioactivities // Journal of Herbal Medicine. 2021. Ne 29

16 Clemen-Pascual L.M., Macahig R.A.S., Rojas N.R.L. Comparative toxicity, phytochemistry, and use of 53 //
Philippine medicinal plants. 2022. Ne 9. P. 23-35.

17 Muyumba N.W., Mutombo S.C., Nachtergael H.Sh.A., Duezc P. Quality control of herbal drugs and preparations:
The methods of analysis, their relevance and applications // Talanta Open. 2021. Ne 4.

18 Nor-Ashila Aladdin, Jamia Azdina Jamal, NorainiTalip. Comparative study of three Marantodes pumilum varieties
by microscopy, spectroscopy and chromatography // Revista Brasileira de Farmacognosia. 2016. Ne. 26. P. 1-14.

19 A6pamsn M.K., Kyumenko T.A. MukpoB3BelMBaHHE SKCTPAKTOB OMOJIOTHUECKH AKTUBHBIX BEIIECTB POMAIIKU
anrteynoit // Xumunueckue npodnemsr copemensoctr. 2020. C. 36.

20Kyumenko T.A., Illy6a A.A. CoBpeMeHHbIE METOJbl aHAIM3a: METOJUYECKHE YKa3aHUS 110 BBHIIOJIHEHHIO
naboparopHsbix padot. Boponex: BI'YUT, 2016. C. 38.

References

1 Kaostko I.G. Parsley as a raw material for the production of quick-frozen greens. Scientific support for the development
of the agro-industrial complex in the context of import substitution, 2017. pp. 300-303. (in Russian).

2 Muyumba N.W., Mutombo S.C., Sheridan H. et al. Quality control of herbal drugs and preparations: The methods of
analysis, their relevance and applications. Talanta Open. 2021. no. 4.

3 Safarov Zh., Akhmedov Sh., Zhumaev B., Dadaev G. et al. Equipment and technology for drying medicinal herbs.
2016. no. 6(45). pp. 42-43. (in Russian).

4 Khajeh M. Response surface modeling of betulinic acid pre-concentration from medicinal plant samples by
miniaturized homogenous liquid—liquid extraction and its determination by high performance liquid chromatography. Arabian
Journal of Chemistry. 2015. no. 8. pp. 400-406.

97



Kuchmenko T.A. et al. Proceedings of VSUET, 2022, vol. 84, no. 1, pp. 93-98

post@uestnik-vsuet.ru

5 Sethiya N.K., Trivedi A., Mishra S.H. Rapid validated high performance thin layer chromatography method for
simultaneous estimation of mangiferin and scopoletin in Canscora decussata (South Indian Shankhpushpi) extract. Revista

Brasileira de Farmacognosia. 2015. vol. 25. pp. 193-198.

6 ZhuJ., Zhang Z., Wang R., Huang X. et al. Nanoparticles Derived from Scutellaria barbata and Hedytois diffusa Herb
Pair and Their Anti-cancer Activity. Pharmacological Research-Modern Chinese Medicine. 2022. pp. 100048.

7 Bhargavi S., Madhan Shankar S.R. Dual herbal combination of Withania somnifera and five Rasayana herbs: A
phytochemical, antioxidant, and chemometric profiling. Journal of Ayurveda and Integrative Medicine. 2021. no. 12. pp. 283-293.

8 Schmidt M.E.P., Pires F.B. et al. Some triterpenic compounds in extracts of Cecropia and Bauhinia species for
different sampling years. Revista Brasileira de Farmacognosia. 2018. no. 28. pp. 21-26.

9 Podolina E.A., Khanina M.A., Rudakov O.B., Nebolsin A.E. Ultrasonic extraction and UV-spectrophotometric
determination of the amount of flavonoids and tannins in the aerial part of the blue cornflower. Bulletin of the VVoronezh State
University. Series: Chemistry. Biology. 2018. no. 2. pp. 28-35. (in Russian).

10 Dirar A.1. Effects of extraction solvents on total phenolic and flavonoid contents and biological activities of extracts
from Sudanese medicinal plants. South African Journal of Botany. 2019. no. 120. pp.261-267

11 Kustiati U., Wihadmadyatami H., Kusindarta D. L. Dataset of Phytochemical and secondary metabolite profiling of
holy basil leaf (Ocimum sanctum Linn) ethanolic extract using spectrophotometry, thin layer chromatography, Fourier transform
infrared spectroscopy, and nuclear magnetic resonance. Data in Brief. 2022. vol. 40. pp. 107774.

12 Kucharska-Ambrozej K., Karpinska J. The application of spectroscopic techniques in combination with chemometrics
for detection adulteration of some herbs and spices. Microchemical Journal. 2020. no. 153.

13 Trineeva O.V., Slivkin A.l. The study of the carbohydrate complex of fruits of sea buckthorn by various methods.
Bulletin of the Voronezh State University. Series: chemistry. Biology. Pharmacy.2020. no. 2. pp. 91-98. (in Russian).

14 Solomonenko A.N., Dorozhko E.V., Barek J., Korotkova E.l. Adsorptive stripping voltammetric determination of
carbofuran in herbs on chromatographic sorbent modified electrode. Journal of Electroanalytical Chemistry. 2021. no. 90.

15 Kasmi S., Hamdi A., Atmani-Kilani D., Debbache-Benaida N. et al. Characterization of phenolic compounds isolated
from the Fraxinus angustifolia plant and several associated bioactivities. Journal of Herbal Medicine. 2021. no. 29

16 Clemen-Pascual L.M., Macahig R.A.S., Rojas N.R.L. Comparative toxicity, phytochemistry, and use of 53.

Philippine medicinal plants. 2022. no. 9. pp. 23-35.

17 Muyumba N.W., Mutombo S.C., Nachtergael H.Sh.A., Duezc P. Quality control of herbal drugs and preparations:
The methods of analysis, their relevance and applications. Talanta Open. 2021. no. 4.

18 Nor-Ashila Aladdin, Jamia Azdina Jamal, NorainiTalip. Comparative study of three Marantodes pumilum varieties
by microscopy, spectroscopy and chromatography. Revista Brasileira de Farmacognosia. 2016. no. 26. pp. 1-14.

19 Abramyan M.K., Kuchmenko T.A. Microweighing of extracts of biologically active substances of chamomile.

Chemical problems of the present. 2020. pp. 36. (in Russian).

20 Kuchmenko T.A., Shuba A.A. Modern methods of analysis: guidelines for the implementation of laboratory work.

Voronezh, VSUET, 2016. pp. 38. (in Russian).

Caenenns 00 aBTopax

Tarbsana A. Kyumenko 1.x.H., ipodeccop, kadenpa hr3uaeckoi u
aHaIUTU4YEeCKOH xumuu, Boponexxckuil rocyapcTBeHHbIN yHUBEp-
CUTET MHXXEHEPHBIX TEXHOJIOruH, rp-T PeBomtoruuy, 19, r. Boponex,
394036, Poccust, tak1907@mail.ru
https://orcid.org/0000-0001-7812-9195

Mapuna K. AO6pamsaH cryneHt, kadeapa ¢(u3MUECKOH H
AHAIUTUYECKONM XMMHH, BopoHexckuii rocynapcTBEHHBIN
YHUBEPCUTET MHXKEHEPHBIX TEXHOJNOTUH, np-T PeBomonuu, 19,
r. Boponex, 394036, Poccust, marina-abramyan99@mail.ru

Bkuaan aBTopoB

Tarbssna A. KyuMeHKo nocTaHOBKa  3aJayd,
METO/IOJIOTHH SKCIIEPUMEHTA, 00CYKICHUE PE3yJIbTaTOB
Mapuna K. A6pamsH Hanmcaa pyKOIIHCh, KOPPEKTHpOBaia €€ 110
1101241 B PEJAKIHIO U HECET OTBETCTBEHHOCTS 3a IIaruaT

pa3paboTka

KongmkT naTepecon

ABTOpBI 3asBIISFOT 00 OTCYTCTBHH KOH(IIMKTAa HHTEPECOB.

Information about authors

Tatyana A. Kuchmenko Dr. Sci. (Chem.), professor, physical
and analytical chemistry department, VVoronezh State University
of Engineering Technologies, Revolution Av., 19 Voronezh,
394036, Russia, tak1907@mail.ru
https://orcid.org/0000-0001-7812-9195

Marina K. Abramyan student, physical and analytical chemistry
department, Voronezh State University of Engineering
Technologies, Revolution Av., 19 Voronezh, 394036, Russia,
marina-abramyan99@mail.ru

Contribution

Tatyana A. Kuchmenko problem statement,
experimental methodology, discussion of results
Marina K. Abramyan wrote the manuscript, correct it before filing
in editing and is responsible for plagiarism

development of

Conflict of interest
The authors declare no conflict of interest.

Moctynuaa 15/12/2021

Mocae pexaxuuu 17/01/2022

IpunsTa B neyars 14/02/2022

Received 15/12/2021

Accepted in revised 17/01/2022

Accepted 14/02/2022

98



