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B xome mpoBeneHus uccienoBaHus Oblia
paszpaborana mertoauka AU GEepeHIIMATEHOTO
CHEKTPO(POTOMETPHUECKOTO OnpeieneHus (ia-
BOHOHJIOB B ChIpbe KyJIb0aObl OCEHHEH, Mmocie
00pa3oBaHMs OKPAILICHHOTO KOMILJIEKCa C pac-
TBOPOM QJIIOMUHUS XJOpHJA. YCTaHOBIIECHBI
ONTUMAJIbHBIE YCJIOBUS KOMILIEKCOOOpa3oBa-
HUS M OKCTPAKIMU (DIIaBOHOUIOB U3 UCCIIENY-
€MOT0 PACTHTEIBHOTO CHIPbS. YCTaHOBIIEHO,
Y10 HauboJjee IMOJIHOE H3BJIeUeHUE (IIaBOHO-
UJOB JIOCTUTAETCS TPU CTETIEHU M3MENBICHUs
1 MM, 3kcTpakuuei cnupToM THII0BEIM 70% B
TedeHue 45 MUHYT. MakcuMaiabHOE 3HAUYE€HHE
ONTHUYECKOW TUIOTHOCTHU JocTUraercs yepes 30
MUHYT TOCJe JoO0aBIeHus 2 MJT pacTBOpa ajro-
MuHUs xjgopuzaa 2%.

KiaroueBble ciaoBa: muddepeHnmambHas
cnekrpodoTtomerpust, (raBoHOUABI, KylbOaba
OCEHHSISL.

Kynp6aba ocennsisi (Leontodon autumnalis
L.) orHocsamasics K CeMENCTBY acTpoBbIE
(Asteraceae) MIUPOKO MPUMEHSIETCS B HAPOJI-
HOM MeJUIMHE B KAYECTBE IPOTHUBOKAILIEBOIO
cpencta Ha KaBkaze u Kapenuu, npu 3abosne-
BaHUSX OPraHOB NUIIEBAPUTEIILHOTO TPAKTa
Ha TEpPPUTOpPUM YKpaumHCKoro u bemnopycckoro
nosiechsl. Tak ke B HApOJAHOU MEJUIIMHE CYIle-
CTBYIOT PEKOMEHJALMU 10 KYMAaHUIO MJIaJIeH-
LIEB B OTBape Kynb0aObl OCEHHEW, KOTja OHU
KpU4ar U IJIOXO 3aChINatoT.
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In the course of the study we have worked
out the methodology of differential spectropho-
tometric determination of flavonoids in raw Le-
ontodon autumnalis L. after the formation of a
colored complex with a solution of aluminum
chloride. We have established optimal condi-
tions for complexation and extraction of fla-
vonoids from plant raw materials under study.
We have established that the most complete
extraction of flavonoids is achieved with fine-
ness of 1 mm by extraction with ethyl alcohol
of 70% for 45 minutes. The maximum value of
the optical density is achieved 30 minutes af-
ter addition of 2 ml of a solution of aluminum
chloride 2%.

Keywords: differential spectrophotometry,
flavonoids, Leontodon autumnalis L.

Leontodon autumnalis L. from Asterace-
ae family is broadly used in folk medicine as
antitussive agent in the Caucasus and Karelia,
for treatment of digestive organs diseases in
Ukrainian and Belarus Polesye. There are also
recommendations in folk medicine for newborn
children bathe in decoction of Leontodon au-
tumnalis L. when they cry or do not sleep.

Previously we have established that the
herb of Leontodon autumnalis L. contains fla-
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Panee ObUIO yCTaHOBIIEHO, YTO TpaBa
KyJab0a0bl OCEHHEH COmepX HUT (HIaBOHOUIBI,
KOTOpBIE MIPEICTABIICHbI arIMKOHAMHU
JFOTEOTMHOM U alTUTEHUHOM, U X TIINKO3UJaMH.
@naBoOHOUABI MPOSBIAIOT IIUPOKUHM CIEKTP
(apmakosornyeckoil akTUBHOCTH. DraBOHO-
uAbl U TIpernaparbl Ha MX OCHOBE OKAa3bIBAIOT
MPOTUBOBOCHAJIUTEIbHOE, AHTUOKCHIAHTHOE,
JMypEeTU4ecKoe, UMMYHOMOAYIUpYIOIlee, aH-
TUAMA0ETUYECKOE M JIpyT'He BUIbI JIEHCTBUSA
[3,5]. OGmupHOe npuMeHeHHe (IaBOHOHUIOB
B MEIHMIIMHCKON MPAKTHUKE CO3/1aeT HEeOOXOau-
MOCTb Pa3pabOTKH U COBEPLICHCTBOBAHUS Me-
TOIOB MX aHAJN3a.

Lenb paboTel — pa3paboTKa METOTUKHU KO-
JMYECTBEHHOTO OIpeseneHus (IaBOHOUIOB B
TpaBe Ky1b0a0bl OCEHHEH 1 ee BaJIHIaIHsl.

OOBEKTOM HCCIIEOBAaHMS CIIy)XWUJIa TpaBa
KyJab0a0bl OCEHHEH, 3aroToBJICHHAs Ha TEPpH-
topun Kypckoii, benropoackoit u Boponex-
ckoi obmacteit B 2013-2014 romax, B mepuoj
MacCOBOI'0 LIBETECHUsI PACTECHUMN.

Haubonee pacrnpocTpaHeHHBIM METOIOM
KOJIMYECTBEHHOTO OnpeAeseHus (pIaBoHOUOB
apisiercs  nuddepeHuanbHas  crnekrpodo-
TOMETPUSl ONpEAETCHUs B BUIMMOW 00IacTu
cnekrpa [1, 4]. [ KoIM4eCTBEHHOIO OIpeie-
JI€HUs1 CYyMMBI (DIIaBOHOUIOB B ChIphE KynbOa-
OBl OCeHHEH HaMU ObLIa MPEIOKEeHA METOTKA
CHEKTPO(POTOMETPUUECKOTO OIPEETICHHS, M0-
clie MPeIBapUTENILHOTO MPOBEACHUS PEAKIIUU
KOMIUIEKCOOOpa30BaHUsl C PaCTBOPOM AJIFOMU-
HUs xjopuaa Ha ciekrpodoromerpe CD-2000.

[Ipu BbIOOpE cTangapTa 1uId pacuera coaep-
KaHUS CYMMBbI (DTaBOHOMIOB ObUIM U3MEPEHBI
CHEKTPBI TOIVIOIIEHUS CITIUPTOBOTO U3BJICUCHUS
U3 CBIPBS KyJIb0AObl OCEHHEH ¢ aIFOMUHUS XJI0-
PHUIOM M IIMHAPO3UJA C AJTIOMHHUS XJIOPUIIOM.
[Tonmy4yeHHbIe CIEKTPBI COBMAIANNA U MAKCUMYM
MOIVIOLIEHUS HAXOAWJICS IIPU JITTUHE BOJIHBI 395
HM. [Ipu 3TOM, Takke M3yueHbl TaKHE CTAIUH,
KaK 3KCTparupoBaHue (praBOHOUOB U yCIOBHUS
KOMIUIEKCOOOpa30BaHUsl C PaCTBOPOM aJIFOMU-
HUS xsopuaa. PazpaboTka METOAMKH KOJIMYe-
CTBEHHOTO OIpENEICHUs MpPeayCcMaTpUBaeT
MIPOBE/ICHUE BAJUIAIUH.

Takum 00pazom, B Ka4eCTBE CTAHJAPTHOIO
BEIIEeCTBA Ui pacyeTa CyMMBI (pIaBOHOUIIOB
HaMH TPEIIOKEH 7-TMIOKO3UJ JIIOTEOJNHA —
UUHAapo3u (CTaHIapTHBIA oOpasen ¢GUpMbI

vonoids, which are represented by aglycones,
luteolin, and apigenin and their glycosides.
Flavonoids exhibit a wide spectrum of phar-
macological activity. Flavonoids and drugs on
their basis have anti-inflammatory, antioxi-
dant, diuretic, anti-diabetic, and other types of
action [3, 5]. Wide application of flavonoids
in medicinal practice creates the necessity of
working out and improvement of their analy-
sis methods.

The purpose of the works is to work out a
methodology of a quantitative determination of
flavonoids in the herb of Leontodon autumnalis
L., and its validation.

The herb of Leontodon autumnalis L.
stocked up in Kursk, Belgorod, and Voronezh
Oblasts in 2013-2014 in a mass bloom was the
object of the study.

The most widespread method of quantita-
tive determination of flavonoids is differential
spectrophotometry of determination in a visible
spectrum [1, 4]. We have suggested a method
of spectrophotometry determination for the
quantitative determination of flavonoids sum in
raw materials of Leontodon autumnalis L. after
preliminary conduction of reaction of complex-
ation with solution of aluminum chloride in SF-
2000 spectrophotometer.

While choosing for a standard for the cal-
culation of flavonoids sum we have measured
spectrums of adsorption of an alcohol extract
from the raw materials of Leontodon autum-
nalis L. with aluminum chloride and cynaro-
side with aluminum chloride. The obtained
spectrums coincided, and maximum adsorp-
tion was at the wavelength 395 nm. With that
we have studied the stages like extraction of
flavonoids, and complexation conditions with
aluminum chloride solution. The working out
of quantitative determination provides the val-
idation.

Thus we have offered a cynaroside (standard
sample of Fitopanacea CAS no. 5373-11-5) —
7-glycoside of luteolin for a standard substance
for the calculation of flavonoids sum. While es-
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Fitopanacea CAS Ne5373-11-5). Ilpu ycra-
HOBJICHMH KOJIMYECTBEHHOTO COAep KaHus (a-
BOHOHMJ/IOB B TpaBe Kyab0aObl OCeHHeW Hamu
W3y4YEeHBl U BBIABICHBI ONTUMAJbHBIC YCIOBHUS
aHanmu3a: CTENEeHb W3MEJIBYEHHOCTU ChIPbS,
BpeMsl 3KCTPAKIIMHU, TUIT 3KCTpareHTa, 00beM u

KOHIICHTpAIUsl PacTBOpa AFOMHUHUS XJIOPHIA
(tabm. 1) [2].

tablishing the quantitative content of flavonoids
in the grass of Leontodon autumnalis L. we
have studied and revealed optimal conditions
for the analysis: raw materials fineness factor,
extraction time, extracting agent type, volume,
and concentration of aluminum chloride solu-
tion (table 1) [2].

Taénuya 1 — Bnusanue ycnoeuit IKCMpPAKyUU U KOMRIEKCO0Opa308anus
Ha codepicanue h1agoHoud06 6 mpase Kynvoadwvl oceHHeil

Table 1 — Influence of the extraction conditions and complexation

on the flavonoid content in the grass of Leontodon autumnalis L.

YesoBus 3keTpakuum /
Extraction conditions

Conep:xanue ¢praBoHon10B B % /
Flavonoids content, %

1 2
Bpewmst akcrpakiuu, MuH / Extraction time, min
30 0.55+0.02
45 0.63+0.02
60 0.66+0.02
75 0.64+0.02
Cremnenp m3menpueHus, MM / Fineness degree, mm
0.5 0.50+0.02
1.0 0.64+0.02
2.0 0.45+0.01
3.0 0.35+0.01
Konnentpanus cnmpra stuinoBoro, % /
Ethanol concentration, %
30 0.52+0.02
50 0.57+0.02
70 0.63+0.02
96 0.46+0.01

YesoBus komiiekcoo0pasoBanust /
Complexation conditions

Conep:xkanue (piaBonouaoB B % /
Flavonoids content, %

KonuenTpanus anroMuaus xjiopuza, % /
Aluminum chloride concentration, %

1 0.5540.02
2 0.62+0.02
3 0.63+0.02
KosnnuectBo amomunus xiaopuaa 2%, vt / 2%
aluminum chloride quantity, ml
1 0.57+0.02
2 0.62+0.02
3 0.63+0.02
Bpewms ycroitunBoctu, muH / Tolerance time, min Onruueckas mwotHocTh / Optical density
15 0.7416
30 0.7956
60 0.7917
90 0.7666
120 0.7492
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bbu10 ycraHoBi€HO, YTO HauboJee MOJHOE
u3BJIeYCHNE (HIIABOHOMIOB M3 TPABBI KyJIb0a0bI
OCEHHEH JIOCTUTAETCS MPU SKCTPAKIUU CITUP-
ToM 3TUI0BBIM 70% B TeueHuu 45 MUHYT CO
CTENEHbIO HM3MeIbIeHUsl Chipbs 1,0 MM, 3Kc-
TPaKIMs 10 HACTYIUICHUS paBHOBecHs. OnTH-
MaJlbHbIE YCIIOBUSI KOMILIEKCOOOpa30BaHMUS:
IIPOBEJCHHUE PEAKLMU C 2 MJI pacTBOpa aJItOMHU-
Hus xaopuaa 2% B Teuenue 30 MUHYT.

Ha ocHOBaHuMM TIpOBEAECHHBIX HCCIEI0BaA-
HUI pa3paboTaHa METOIMKA KOJIWYECTBEHHOTO
orpesesneHus (IaBOHOMIOB B TPaBe KyJab0a0bl
OCEHHEN.

Oxkouno 1,0 r (Tounast HaBecKa) ChIpbs, MPO-
XOJISILEro CKBO3b CHUTO C JUAMETPOM OTBEP-
ctuil 1 MM, noMenaroT B Koy ¢ NpUTEPTOi
npobkoii, o0bemoM 250 mut. CoIpbe 3a71MBaIOT
100 M ciupra 3tunnoBoro 70% u B3BEIIMBAIOT
¢ norpewmHocThio 0,01 1. KonOy npucoenuus-
0T K 00paTHOMY XOJIOAWJIBHHUKY M TTOMEIIAIOT
Ha KUISLIYIO BOASIHYIO OaHIO Ha 45 MHHYT.
KonOy Bpemst oT BpeMeHHU B30alTHIBAIOT, YTO-
OBl CMBITh YaCTHULbI ChIPbS cO cTeHOK. [locie
4Yero KoJi0y ¢ M3BJICUEHHUEM OXJIAXKAAKT O]
CTpyeH MPOTOYHOW BOJbI M B3BEIIMBAIOT. [Ipu
HEOOXOMMOCTH Maccy OBOIST IO TEpPBOHA-
qajgpHOU crmupToM ASTUIOBBIM 70%. Oxiax-
JIEHHOE€ U [JOBEJECHHOE J0 IepBOHAYAIbHON
Macchl U3BJICUEHHE (DUIBTPYIOT Yyepe3 Oymak-
HBIA (UIBTP, IPH 3TOM OTOPACHIBAIOT MEPBHIC
10 M1 punbTpaTa, HEOOXOIUMBIX JIsI CMAYHBa-
HUs (puasTpa. M3 momydeHHoro skcTpakTa Oe-
pyT 10,0 Ma ¢unbTpara, KOTOpBIE MOMEIIAIOT
B MEpPHYIO KOJIOY BMECTUMOCTBIO 25 MJI, IpH-
0aBJISIIOT 2 MJI pacTBOpa aJlOMUHHUS XJIOpUIA
2%, pacTBOpEHHOTO B crnupte 3THI0BOM 70%.
3arem, yepe3 10 MUHYT — 2 Karuiu pa3BeeH-
HOM YKCYyCHOM KHCJIOThI. CIIMPTOM 3TUIIOBBIM
70% noBoasAT 00beM pacTBOpa 10 MeTKu. Ere
yepe3 30 MUHYT U3MEPSIOT ONTUYECKYIO IJI0T-
HOCTh pacTBOpa Ha CIEKTpodoToMeTpe mpu
JUTMHE BOJHBI 395 HM B KIOBETE C TOJIIUHON
pabouero ciost 10 Mm.

B kauectBe pacTBOpa CpaBHEHHS HCIIOJIb-
3yIOT PAcTBOP, COZIEPKALUI BCE TE€ KE KOMIIO-
HEHTBI, YTO M aHAJTU3UPYEMBbIi pacTBOpP, HO HE
0e3 100aBiIeHUs ATFOMUHUS XJIOPU/IA.

Conepxanue cyMMbl (pIaBOHOMIOB B IIPO-
IEHTHON KOHIeHTpauu (X) B mepecuere Ha
IUHAPO3U]] BBIYUCIISLTN TI0 (hopMyJIe:

We have established that the most complete
extract of flavonoids from the grass of Leont-
odon autumnalis L. is achieved with the 75%
ethanol extraction within 45 minutes with raw
materials fineness factor at 1.0 mm, extraction
before the balance. Optimal condition for the
complexation is reaction with 2 ml of 2% alu-
minum chloride within 30 minutes.

Based on the studies conducted we have
worked out a method of quantitative determi-
nation of flavonoids in the herb of Leontodon
autumnalis L.

About 1.0 g (precisely weighed quantity) of
raw materials which pass through the sieve with
holes diameter 1 mm, are placed into a flask with
friction lid, with the volume of 250 ml. The raw
materials are flooded with 100 ml of 70% etha-
nol and weighed with +0.01 error. The flask is
attached to the return condenser and placed on a
boiling water bath for 45 minutes. The flask was
periodically shaken to wash away the particles of
raw materials from the walls. After that, the flask
with extract is cooled under the jet of flowing
water and is weighed. If necessary the weight is
brought to the initial with 70% ethanol.

Cooled and brought to the initial weight ex-
tract is filtered through the paper filter rejecting
the first 10 ml of filtrate necessary for drench-
ing the filter. 10.0 ml of filtrate are taken from
the extract obtained which are placed into a
measuring flask with a capacity of 25 ml, add-
ed with 2 ml of 2% aluminum chloride solution
dissolved in 70% ethanol. And after that in 10
minutes it is added with two drops of dissolved
acetic acid. Solution volume is brought to the
mark with 70% ethanol. In the next 30 minutes
the solution’s optical density is measured in a
spectrophotometer at the wavelength 395 nm in
a ditch with working layer thickness 10 mm.

Solution with the same components as the
analyzed solution but without aluminum chlo-
ride was used as a comparing solution.

The content of flavonoid sum in percent con-
centration (X) in terms of cynaroside was cal-
culated following the formula:
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D 10025100
E” #Vxm*(100-W)

lem

20e D — onmuueckas niomHocmos aHaIU3U-
pyemozo pacmeopa npu OauHe 801wl 395 Hm;

V — obwem useneuenus ¢ mi;

M — MAcca HaBecKuU Chipbsl 8 CPAMMAX,

W— enasicnocms coipvsi, %.

Banupanuio pazpaboTaHHOW METOIMKH KO-
JMYECTBEHHOTO ompeaeneHus (hIaBOHOHUIOB
OPOBOIMIM TIO TIOKa3aTensiM: JUHEHHOCTH,
JTMAMa3oHy HCIOIb30BaHUs, IMOBTOPSIEMOCTH,
BOCIIPOU3BOAUMOCTH, MPABUILHOCTH B COOT-
BeTcTBUM ¢ pykoBojctBa ICH «Bamunmamnus
aHanutuyeckux Meroauk. CopepxaHue U Me-
Tomoiorus» [S].

[Tpu npoBepke TMHEHHOCTH METOIUKH OBLITH
IIPUTOTOBIIEHBI 6 OKPAIIEHHBIX PACTBOPOB KOM-
IUIeKCca JIFOTEOJIMH-7-TJIIOKO3UIa C aJIOMUHUS
XJIOPUJIOM PA3IUYHON KOHIEHTpALUU, H3Me-
pEeHBbl UX ONTHYECKHE IIOTHOCTH NpPU JITHMHE
BOJIHBI 395 HM M TIOCTPOCH TpaduK 3aBUCUMO-
CTH ONTHYECKOM TUIOTHOCTU OT KOHIIEHTPAIUU
(hnaBoHoU10B (puc. 1).

D 10025100
E" sV sm*(100—W)

lem

where D — optic density of the solution under
analysis at the wavelength 395 nm;

V — the extract volume, ml;

m — raw materials weighing mass, g;

W — wetness of the raw materials, %.

Validation of the worked out method of
quantitative determination of flavonoids was
conducted following the indices of linearity,
range of use, repetition, reproducibility, cor-
rectness in accordance with the ICH recom-
mendations on “Validation of analytic methods.
Content and methodology” [5].

When checking the linearity of the method
we have prepared 6 colored solutions of luteo-
lin-7-glycoside complex with aluminum glyco-
side of different concentration, measured their
optical densities at the wavelength 395 nm and
build a graph of dependence of optical density
on the flavonoid concentration (figure 1).

D15
1 — |
0.5
0
0,0005 0,001 0,0015 0,002 0,0025 0,003
C, mr/s

Pucynok 1 — 3asucumocmes onmuueckoil R10MHOCMU PACMEOPO8 YUHAPO3UOA
C ATIOMUHUA XJI0PUOOM 0N KOHUEHMPAWUU WUHAPO3UOA
Figure 1 — Dependence of optical density of solutions of cynaroside with aluminum chloride
on the cynaroside concentration

Koa¢ppumment  koppensiuuu  cocTaBUIl Correlation  coefficient amounted to

0,999614, cnenoBarenbHO, JAaHHYI0 METOAUKY
MOKHO MCIONIB30BaTh AJIsl aHalu3a (IIaBOHOU-
JIOB TPaBbl Kylb0aObl OCEHHEH B mepecyere Ha
LMHAPO3U/ B YKa3aHHOM JIMAIa30HE KOHIIECH-
Tpauwmii (Tabm. 2).

Jns mpoBepku JauanazoHa HMCIOJIb30BAHMS
METOJIMKU TMOJy4Yaldu HW3BICYEHUSI U3 TPaBbl
Kynb0a0bl OCeHHEH pa3NuYHON KOHIIEHTPAIIUH,

30

0.999614, therefore this method can be used for
the analysis of flavonoids of the herb of Leont-
odon autumnalis L. in terms of cynaroside in a
stipulated range of concentrations (table 2).

To check the range of the method applica-
tion we have obtained extracts from the herb of
Leontodon autumnalis L. of different concen-
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Taonuuya 2 — Pezynomamol cmamucmuueckoul 00padomKu 0aGHHbIX,
ROJIYYEeHHbIX NPU U3YYEHUU TUHEUHOU 3asucumocmu euoay =bx +a
Table 2 — The results of statistic processing of data obtained while studying

the linear dependence of speciey = bx +a

F X y

b a R

4 0.00175 0.603017

378.7029 -0.05971 0.999614

JUISL Y4ero MoJIy4YaJld W3BJIEYEHUs U3 HABECOK
maccoii 0,4; 0,6; 0,8; 1,0; 1,2 (TouHbIe HABECKH)
Y B MOJTyYEHHBIX U3BIICUEHUSX MO pa3padoTaH-
HOM METOAMKE MPOBOJIMIN OIPENEIECHUE CyM-
MBI pr1aBOHOUIOB (puc. 2).

tration. For this purpose extracts were obtained
from the weighings 0.4, 0.6, 0.8, 1.0, 1.2 (pre-
cise weighing) and the flavonoids sum determi-
nation in these extracts was obtained with the
worked out method (figure 2).

Dis

1 /
0,5

p—

0,4 0,6

0,8 1 1.2

Pucynok 2 — 3aucumocmes onmuuecKkoil R10MHOCMU U36/1e4eHUll U3 CbIPbs C ANIOMUHUA
XJ10pUOOM O MACCHl HABECKU MPABbL KY1b0adbl 0CeHHell
Figure 2 — Dependence of optical density of extracts from the raw materials with aluminum
chloride on the weighing mass of the grass of Leontodon autumnalis L.

[Io mnomy4eHHBIM AKCHEPUMEHTATHHBIM
JTAaHHBIM PACCUMUTHIBAIHM KOI(PPHUIIMEHT KOoppe-
JISALAHA, YTIIOBON KOA()PUIIMEHT JIMHEHHOU pe-
rpeccuu, cBOOOMHBIN WieH rpaduka (Taom. 3).

According to the obtained experimental data
we have calculated the correlation coefficient,
angle coefficient of linear regression, free term
of a graph (table 3).

Tabnuya 3 — Pezynomamol cmamucmuueckoii 00padomku 0AHHBIX, NOTYYEHHBIX RPU U3YYe-

HUU TUHENHOoU 3aeucumocmu eéuoa y=bx+a

Table 3 — Results of statistic processing of data obtained when studying a linear dependence of

y=bx+a type.
F X y b a R
3 0.8013 0.6049 0.749096 0.004619 0.999954
Kos¢ppumment  koppensiuuu  cocTaBuil Correlation  coefficient amounted to

0,999954, Ttakum oO0pa3oM, pa3pabOTaHHYIO
METOJIMKY MOXKHO HCIIOJIB30BaTh AJIs KOJIUYE-
CTBEHHOTO OMpeeNIeHUs] CyMMBbI (hIaBOHOHIOB
B MEpecuUeTe Ha HWHAPO3U] B YKa3aHHOM JHa-
Ma30He KOHIICHTPAIUH.

Jlis mOATBEpKACHUSI TOBTOPSIEMOCTH pa3-
paboTaHHON METOAMKH HaMH aHAIU3UPOBAJICS

0.999954, thus, the worked out method can be
used for the quantitative determination of flavo-
noid sum in terms of cynaroside within a given
range of concentrations.

To prove the repetitiveness of the method we
analyzed one sample of raw materials of Leont-
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OZIMH 00pa3ell ChIpbst KyJab0a0bl OCEHHEH B 111e-
CTH MOBTOpHOCTAX. Kputepuit npuemiemoctu
BBIPAKAJICS] BEIMYMHONW OTHOCUTEIBHOTO CTaH-
JApTHOTO OTKJIOHEHUS, KOTOPO€ HE JOJKHO
npesbimath 10% (tadi. 4).

odon autumnalis L. in six replications. Accep-
tance criterion was expressed by the value of
relative standard deviation, which should not
exceed 10% (table 4).

Taoauya 4 — Onpeodenenue nosmopaemocmu MemoouKu
Table 4 — Determination of the method repetitiveness

Conepxanue cymme! Mertposornueckre xapakTepUCTUKH /
Ne i/ / No (hmaBoHOMTOB / I;\/I trological ch P ¢ Pt'
Content of flavonoid sum ctrological characteristics

1 0.65 chzo’ 64

2 0.64 Sx?=0,00014

3 0.64 SxCpIO,Ol 18

4 0.62 Ax=0,03

5 063 EOTH:4’70

5 0.65 xcpiAxcp=0,64i0,03

BocnpousBogumMocTh METOIUKU OMpEeNis-
JM Ha OJHOM O0pa3lie ChIpbsi B 6 MOBTOPHO-
ctax. Kpurepuii npuemiemMocTd BbIpakajics
BEJIMYMHON OTHOCHUTEIBHOTO CTaHAAPTHOIO
OTKJIOHEHHMSI, KOTOPO€ HE JIOJKHO MPEBBIIIATH
15%. On coctaBun 6,98% (Tabm. 5).

The reproducibility of the method was
determined using one sample of raw materials
in 6 replications. The acceptance criterion was
expressed by the value of a relative standard
deviation, which should not exceed 15%. It
amounted to 6.98 (table 5).

Tabnuya 5 — Onpeoenenue 60cnpouU3600UMOCHIU MEMOOUKU
Table 5 — Determination of the method reproducibility

Coxeprxanue CyMMBI ()JTAaBOHOHJIOB B TIepecUeTe
Ha IHHAPO3U]I B TpaBe Kyan0a0b1 OCCHHEH /

ITOBTOPHOCTS / AHaIATHK / Content of flavonoid sum in terms of cynaroside

Repetition Analyzer in the herb of Leontodon autumnalis L.
O6paszer Nel / Oo6pazerr Ne2 / O6paszer No3 /

Sample 1 Sample 2 Sample 3
1 1 0.66 0.70 0.56
2 1 0.63 0.72 0.54
3 1 0.64 0.74 0.55
4 2 0.64 0.71 0.56
5 2 0.67 0.74 0.57
6 2 0.65 0.69 0.55
Cpennee 3HaueHue / 0.65 0.72 0.56

Average value
OTHOCHTENBHOE CTAHAPTHOE
otkionenue, (RSD%) / 6.17 6.98 5.41
Relative standard deviation, (RSD%)

[IpaBUIbHOCTE METOAMKH yCTaHABIIMBAIU
MyTeM U3MEPEHHsI KOJUYECTBEHHOI'O CONIEprKa-
HUS (DIABOHOUJIOB B TIEpEcUeTe Ha IIMHAPO3U]]
B W3BJICUCHUSX, MOJMYUYCHHBIX MyTEM JI00aBie-
HUSI HEOOXOMMOT0 KOJIMYECTBA CTaHIAPTHOTO
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quantitative content of flavonoids in terms
of cynaroside in extracts, obtained by the
addition of a standard solution of cynaroside
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pactBopa nunaposuaa 0,05% — 0,25 mn, 0,5 mi,
0,75 ma k uccienyemomy usBiedeHuto. Kpure-
pUN IIPUEMIIEMOCTH — CPEIHUN IIPOLEHT BOC-
CTaHOBJICHUS] TIPU WCIIOJIL30BAHUN PACTBOPOB
3aJJaHHBIX KOHIICHTPAIIUH, €TO CPE/IHSS BEINIH-
Ha JI0JKHA HaxoauTbes B ipenenax 100 £ 5%.

B paspaGoranHOi METOAMKE MPOLEHT
BOCCTaHOBIIEHUA Konebiercs or 97,12% mo
102,69%, ero cpenHee 3HaYEHUE COCTABISET
100,17% mnpu otHOcuTenbHOM ommbke 4,37%
(Tabmuma 6).

0.05% — 0.25 ml, 0.5 ml, 0.75 ml to the extract
under study. Acceptance criterion is an average
percent of recovery with the use of solutions of
the targeted concentrations; its average value
should be limited by 100£5%.

Recovery percent in the worked out method
fluctuates between 97.12% and 102.69%, its
average value amounts to 100.17% with a
percentage error 4.37% (table 6).

Taoauya 6 — Onpeodenenue npaguIbHOCHU MEMOOUKU
Table 6 — Determination of the method correctness

Cogepxxanue
CYMMBI Jlo6aBieHo Craructu-
No (naBoHOMIOB Ico Oxunaemoe |Ilomydyennoe | 3HaueHue YECKHe
. /1; /| BmepecueTeHa | nMHAPO3NAQ, | COACPIKAHNE, |COACPHAHNE, | BBIXOMA, % XapakTepu-
No nuHapo3ua, mr/ | mr/ Standard | mr/ Content | mr/ Content | / Efficiency CTHKU /
Content of flavo- cynaroside | expected, mg | obtained, mr | value, % Statistic
noid sum in terms | added, mg characteristics
of cynaroside, mg
1 0.64 0.125 0.765 0.743 97.12
2 0.64 0.125 0.765 0.768 100.39
3 0.64 0.125 0.765 0.752 98.30
4 0.64 0.250 0.890 0.885 99.44 2(223150;741‘;
5 0.64 0.250 0.890 0.910 102.25 31 .89407
6 0.64 0.250 0.890 0.912 102.47 AX'=4 13
7 0.64 0.375 1.015 1.022 100.69 E :4'37
8 0.64 0.375 1.015 1.036 102.07 om
9 0.64 0.375 1.015 1.003 98.82
Cpennee 3HaueHue Bbixoaa / Average value of efficiency 100.17%

[To paspaboranHoii meroauke ObLIO yCTa-
HOBJICHO cofiepkaHue (DIaBOHOMIOB B TpaBe
KyJa60a0bl OCEHHEH, 3arOTOBICHHON B pa3iny-
HBIX MeCTax Mpouspacranus (tadnumna 7).

AHanu3upysi JaHHbIC TaOMHMIBI 7, MOXKHO
OTMETHUTb, YTO B TPaBe KyIb0aObl OCCHHEH CO-
nep:kanue gpraBoHon10B Konebaercs ot 0,55%
1o 0,71.

Following the worked out method we have
established a content of flavonoids in the herb
of Leontodon autumnalis L., stored up in differ-
ent habitats (table 7).

Analyzing the data from the table, we should
note that the quantity of flavonoids in the herb
of Leontodon autumnalis L. fluctuates between
0.55% and 0.71%.

Taonuya 7 — Codeporcanue cymmol ¢p1agonoudoe ¢ mpaee Kynp6aowvl ocenneil
Table 7 — Content of the flavonoid sum in the herb of Leontodon autumnalis L.

MecTo c6ona Chibhs / Mertponornieckast XapakTepuCTHKa METOIUKH /
Place of(r:a\?v (;n;)feri(;lsp atherin Metrological characteristics of the method
& & X, %] S AX E %
Kypckas 061., . Kypek 2013 1. /
Kursk Oblast, Kursk, 2013 0.55 10.00007 | 0.0084 | 0.02 3.64
benroponckast 0611. okpectHocTH T. benropona 2013 1. /
Belgorod Oblast, outskirts of Belgorod, 2013 0.7110.0001310.0114 ] 0.03 4.23
Boponexckast 0011. okpecTHOCTH I. Boponexka 2014 r. /
Voronezh Oblast, outskirts of Voronezh, 2014 0.66 10.00013 | 0.0114 1 0.03 4.55
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. Hamm BmepBele pa3paboTaHa METOIHKA

CIIEKTPO(POTOMETPUIECKOTO  OTPEICIICHHS
CyMMBI (DTaBOHOMIOB B TpaBe KyIb0aObI
ocenneil. Copepkanue (GIaBOHOHMIOB B
CBIpbE KyNIb0aOBl OCEHHEH KoyebneTcs OT
0,55% 1o 0,71%.
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Horo yHusepcuteta. — 2012. — Ne22 (141),
BoIm. 20/1. — C. 157-160.

TocynapcrBennast ¢apmaxones CCCP. —
Bpim. 2: O6mme metoasl aHanm3a. Jlekap-
cTBeHHOE pactutenbHoe cbipbe / M3 CCCP,
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400 c.
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HOTO cozepxkaHusl (IaBOHOUIOB B HAJI3EM-
Hoil wactu Potentilla argentae (Rosaceace)
cnekTpodoTomeTpudeckum metoaom / H.B.
Cruspenckasi, K.B. ITomosa // Pactuteins-
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C. 287-292.

A review of phytochemistry and
pharmacology of flavonoids / H.K. Sandhar,
B. Kumar, S. Prasher et al. // Int. Pharm.
Sci. —2011. - Vol. 1, Is. 1. — P. 25-41.

Conclusions

1. For the first time we have worked out the
method of spectrophotometric determination
of the flavonoid sum in the herb of Leontodon
autumnalis L. Content of flavonoids in the raw
materials of Leontodon autumnalis L. fluctu-
ates between 0.55% and 0.71%.

2. We have conducted the validation of the
worked out method by the indices of linearity,
range of application, repetition, reproducibility,
and correctness.
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