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DEVELOPMENT OF A METHOD FOR OBTAINING A FLAVONOID
COMPLEX FROM THE AERIAL PART OF FERULA SONGARICA PALL. EX
SPRENG. WITH ANTIOXIDANT ACTIVITY
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Abstract. This study presents the results of optimizing a methodology for the
extraction of the flavonoid complex from the aerial parts (stems and leaves) of Ferula
songarica Pall. ex Spreng., collected in the East of Kazakhstan during the flowering
stage.

The quality indicators (moisture — 8.15%, total ash — 7.39%, ash insoluble in HCI
— 0.29%) of plant materials were established according to the methods of the State
Pharmacopoeia of the Republic of Kazakhstan. It was revealed that the extracts contain
flavonoids by thin-layer chromatography in appropriate solvent systems using specific
reagents. The optimal conditions for extracting the total flavonoid content from this raw
material were determined: extractant — 50-70% ethyl alcohol; raw material-extractant
ratio — 1:15; extraction time — 24 hours at room temperature using the maceration. The
flavonoid yield under these conditions was 11.2—12.1%.

The antioxidant activity of water-ethyl extracts obtained from the aerial part of
Ferula songarica Pall. ex Spreng. in the following concentrations of 0.25, 0.5, 0.75,
and 1 mg/ml, respectively, was studied in vitro using the Ferric Reducing/Antioxidant
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Power assay (FRAP). The concentration dependences of the optical density values for
plant extracts were obtained in comparison with the standard — ascorbic acid (AA). The
sequence of increasing antioxidant properties was revealed in the series: 50% ethyl
extract > AA > 70% ethyl extract > 90% ethyl extract, while the activity of 50% water-
ethyl extract exceeded the standard.

This is the first study on developing an antioxidant flavonoid complex from Ferula
songarica Pall. ex Spreng.

Keywords: Ferula songarica Pall. ex Spreng., aerial part (stems and leaves),
maceration, flavonoids, spectrophotometry, antioxidant activity (in vitro).
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Annoramus. Makanana Ferula songarica Pall. ex Spreng. ecimuiriniz xep ycTi
OeuirineH (cabakTapbl MEH >KalblpakTapbl) (pIaBOHOUATHI KEIICH I alyIblH OHTAHIIbI
ozicTeMeciH a3ipiey HoTmwkenepi kentipinres. Lukizar Leirsic Kazakctan o0nbichiHA
rynzey ¢aszachliHIa KHUHAIBL.

Kazakcran PecnyOnukacel MeMiekeTTiKk — (apMakoIesiChIHBIH — dicTeMenepi
OOMBIHINIA OCIMIK INUKI3aThIHBIH KATEePCI3IriHIH KepceTKimTepi (KenTipy Ke3iHge
MaccaHbIH JKOFanmybl — 8.15%, xanmmel kynmimiri — 7.39%, HCl-ge epimeiitiH Kyn
— 0.29%) Oenrinenai. ApHaiibl peareHTTEpAl KOJNJaHa OTBHIPBIN, THICTI EpiTKilI
KyHenepinae Kyka KabaTTel xpoMarorpadus 9aiCiIMEeH ChIFbIHIBUIApAA (IaBOHOUATAD
Oap exeHir1 aHbIKTaIIBL. JKiHINIKe Ka0aTThl XpoMaTorpadust 9JiCIMEH COMKeC epiTKiIT
XKYHenepinae )koHe apHaiibl peareHTTep/l Malaanana OTIPBII )KYPri3iireH 3epTTeynep
HOTHXXECIHJC SKCTPaKTTapAblH KypaMblHAa (IaBoHOMATAp Oap €KeHi aHBIKTaJIbI.
3epTTenreH OCIMAIK IIWKi3aTbIHAH (IABOHOMATAP MOJIIIEPIH Malepanus oAiCiMeH
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OKCTpaKUMsIAYIbIH OHTAWIbl IIApTTapbl aHBIKTAJABL: 3KcTpareHT — 50-70% osTun
CIHMPTI; MIMKI3aT MEH SKCTPAareHTTiH KaTbiHAchl — 1:15; aKcTpakums yakbIThl — Oeiame
temneparypacbiiga 24 carar. Ocel maprrapaa (IaBOHOWATAPIABIH IIBIFBIMBI 11,2-
12,1% kypansl.

Ferric Reducing/Antioxidant Power assay (FRAP) in vitro Temipai KanmbiHa KenTipy
MOTEHIUANBIH aHBIKTay daiciMeH Ferula songarica Pall ex Spreng. ©cimairinin xep ycTi
OeJliriHeH albIHFaH Cy-CIHUPT 3KCTPAKLUUSUIAPBIHBIH aHTHOKCHUIAHTTHIK OeNCeHaimir
keneci koHueHtpammsuiapaa 0.25, 0.5, 0.75 sxone 1 mr/mu.3eprrenmi. CraHIapTThl
yIri — ackopOuH KbIUKbUTbIMEH (AK) canbicThiprania ©CiMAIK CHIFBIHIABUIAPHI YLIIH
ONTHKANBIK TBHIFBI3ABIK MOHJICPIHIH KOHUEHTPAUMSUIBIK TOYEIIUTIKTEpl ajIbIHJIBL.
KarapnaFbl aHTHOKCHIAHTTBHIK KAaCHETTEpAIH ©Cy PeTTUIri anpikTanael: 50% osTun
ceIFBIHABICHL >AK > 70% 3Tt chIFbIHABICH > 90% 3TU CHIFBIHABICHL, all 50%-IbIK Cy-
9TaHOJI CHIFBIHBICHIHBIH OSNICEH NI CTaHIaPTTaH achll TYCTI.

Ocpl 3epTTey anFaml peT aHTHOKCHIAHTTHIK Oelicenainikke ue Ferula songarica Pall.
ex Spreng. skep ycTi MaccachiHaH (pJIaBOHOUATHIK KELICH Ay 9/IiCiH 93ipieyre apHasibl.

Tyiiin ce3nep: Ferula songarica Pall. ex Spreng., xep ycTi Maccachl (cabakrap MeH
KarplpakTap), Manepauus, (IaBOHOMATAP, CIEKTPOPOTOMETPHSI, aHTHOKCHIAHTTHIK
oenceHaiik (in vitro).
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AHHoOTanmus. B crathe mpuBeneHBI Pe3yNbTaThl MO pa3pabOTKe ONTUMABHOM
METOIUKHU MOTy4YeHHUs (DIaBOHOMIHOTO KOMIUIEKCA M3 HaJA3eMHOH 4acTH (crebied u
muctbeB) Ferula songarica Pall. ex Spreng., 3aroroBnienHas B Bocrouno-Kazaxcranckoit
obnactu B a3y LBETEHHUSI.
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I[lo wmertomukam locymapctBennoii @apmakonen PecnyOmuku — Kazaxcran
YCTaHOBJICHBI [TOKa3aTeNu 100pOKayeCTBEHHOCTH (IIOTepsi B Macce NPy BBICYLIMBAHUH
— 8.15%, obmas 30ma — 7.39%, 30ma HepactBopumas B HCI — 0.29%) pacturensHoro
CBIpbA. METOIOM TOHKOCIOWHOW Xpomartorpaguu B COOTBETCTBYIOIIMX CHCTEMax
pacTBopuTeield, C HCIOIb30BaHUEM CHENU(UUYECKUX pPEarcHTOB BBISBICHO, YTO
9KCTPAKTHI copepkar (aaBoHouabl. OnpeaenacHbl ONTHMAIbHBIC YCIOBUS SKCTPAKIUH
METOJIOM Malepaliu CyMMbl (JIaBOHOUIOB U3 MCCIEAYEMOTO0 PaCTUTEIBHOTO CBHIPHS:
akcTpareHT — 50-70%-Hblii STHIIOBBIN CIIMPT; COOTHOILIEHUE ChIpbe-dKcTpareHT — 1:15;
BpeMs DKCTpaKIMU — 24 yaca Mpu KOMHATHOM Temmeparype. Brixon ¢aaBoHONI0B npu
JAHHBIX ycIoBUsAX coctaBui 11,2-12,1%.

Metonom  omperneneHus  KeJIe30-BOCCTaHABIMBAIOIIEro MoTeHnuana Ferric
Reducing/Antioxidant Power assay (FRAP) in vitro uccnenoBana aHTHOKCHIAaHTHAs
AKTHBHOCTbH BOJHO-CITUPTOBBIX M3BJICYCHUH, TOTYUCHHBIX U3 HaJl3eMHOH yacTtu Ferula
songarica Pall. ex Spreng. B cnenyronux konnentpanusax 0.25, 0.5, 0.75 u 1 mr/mn
COOTBETCTBEHHO. [loyueHbl KOHIIEHTPAIIMOHHBIE 3aBUCHMOCTH 3HAYEHUI ONTHYECKOH
IUIOTHOCTU JJISl PACTHTENILHBIX SKCTPAKTOB B CPAaBHEHHWH CO CTaHIAPTHBIM 00pa3LoM
— ackopOunHoBoii kucinoroir (AK). BpiBiena mnociaeqoBaTenbHOCTh BO3pacTaHUs
AHTHOKHCIIMTEIBHBIX CBOMCTB B psiny: 50%-HbIi aTHII0BBIN SKCTpakT >AK> 70%-Hb1i
STHIJIOBBIN AKCTPAKT > 90%-HbI 3TUIOBBIM SKCTPAKT, IPHU 3TOM akTUBHOCTH 50%-HOro
BOJIHO-3TaHOJIBHOT'O SKCTPAKTA MPEBBIIIAET CTaHIAPT.

JanHoe uccnenoBaHue mo pa3padboTke (IaBOHOMIHOTO KOMIUIEKCA M3 HAA3EMHOM
Maccel Ferula songarica Pall. ex Spreng., oOmagaromero aHTHOKCHUIAHTHOM
AKTUBHOCTBIO NTPOBEJIEHO BIIEPBEIE.

KiroueBsble caoBa: Ferula songarica Pall. ex Spreng., Han3eMHas yacth (cmebnu
u Jaucmovs), Mauepanus, (QIaBOHOWABI, CIEKTPO(POTOMETPHs, AHTHOKCHAAHTHAS
AKTUBHOCTS (in vitro).

Introduction. Currently, one of the key directions in the development of the
pharmaceutical industry in the Republic of Kazakhstan is the production of drugs
derived from local raw materials through the study of natural resources with renewable
industrial reserves. The flora of Kazakhstan comprises approximately 6,000 species of
vascular plants, yet only 273 are officially recognized as medicinal and are used in both
traditional and official medicine. One promising species is Ferula songarica Pall. ex
Spreng., which belongs to the genus Ferula L. (family Apiaceae Lindl.). This plant is
widely distributed across Kazakhstan, Western Siberia, Mongolia, and China. In local
folk medicine, it has been traditionally used to treat aches, colds, and stomach disorders
(Pavlov, 1963).

The chemical composition of Ferula songarica remains insufficiently studied.
Previous research has identified essential oils, mono- and sesquiterpenoids, as well as
esters of phenols and terpenoids, in its roots and aerial parts (Nazhimitdinova, et al.,
1993; Turdieva, et al., 2022; Khosnutdinova, et al., 2023). The study of this species
as a herbal medicinal raw material for its further use in pharmacy and medicine is
highly relevant. The purpose of this study is to develop an optimal method for obtaining
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flavonoids from the aerial part of Ferula songarica Pall. ex Spreng., and to study their
antioxidant activity.

Materials and methods

The object of this study is the aerial parts (stems and leaves) of Ferula songarica
Pall. ex Spreng., collected during the flowering phase in the East Kazakhstan region,
Kazakhstan (2023). Raw materials were naturally dried under a canopy, protected
from direct sunlight, until air-dry. The raw materials were ground to a particle size of
2 mm. Only carefully sorted, dried, ground, and sifted raw materials were used in all
experiments.

The quality indicators of plant raw materials (moisture, total ash content, and ash
insoluble in 10% HCI) were determined according to the methods described in the State
Pharmacopoeia of the Republic of Kazakhstan (SF RK) (Tulegenova, 2008).

The qualitative composition of the extracts for flavonoids was determined using
standard methods with the following reagents: NHs vapor, a 3% ethanol solution
of AICl;, a 2% ethanol solution of FeCls, and a 2% solution of Pb(CHs:COO).
(Grinkevich, 1983). Thin-layer chromatography (TLC) was performed on Sorbfil
plates (Russia) measuring 7 X 10 cm, and paper chromatography was carried out in
organic solvent systems: (I) n-butanol — concentrated acetic acid — water, (II) butanol
— concentrated acetic acid — water, (III) 6% acetic acid. After drying, the plates were
treated with UV light, NHs vapor, and a 3% ethanol solution of AlCls.

Solvent mixtures of ethanol and distilled water (50%, 70%, and 90%) were used for
extraction, with a raw material-extractant ratio of 1:10, 1:15, and 1:20. Extraction was
carried out for 6 to 48 hours at room temperature.

The quantitative determination of flavonoids in the extracts was performed using a
method described in the State Pharmacopoeia of the USSR (XI) (Ananyev, 1987). The
spectral characteristics of the water-ethanol extracts were evaluated using a Cary 60 UV-
Vis spectrophotometer (Agilent Technologies). The test solution was prepared as follows:
approximately 2 grams (accurately weighed) of the crushed raw material was placed in a
150 ml flask with a ground joint, and 30 ml of 90% ethanol containing 1% concentrated
hydrochloric acid was added. The flask was connected to a reflux condenser, heated in a
boiling water bath for 1 hour, then cooled to room temperature and filtered through a paper
filter into a 100 ml volumetric flask. The extraction was repeated twice using the same
procedure. The combined filtrates were washed with 90% ethanol, and the final volume
was adjusted to the mark with the same solvent (solution A).

A 2 ml aliquot of solution A was placed in a 25 ml volumetric flask, followed by the
addition of 1 ml of a 1% aluminum chloride solution in 95% ethanol. The volume was
then adjusted to the mark with the same solvent. After 20 minutes, the optical density
of the solution was measured using a spectrophotometer at a wavelength of 430 nm in a
cuvette with a 10 mm path length.

As a reference solution, a mixture containing 2 ml of solution A, diluted to the mark
with 95% ethanol in a 25 ml volumetric flask was used.

The total flavonoid content, expressed as quercetin and in terms of absolutely dry
raw material (X, %), was calculated using the following formula:
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D * 100 * 100 * 25 * 100
 764.6 xm *2(100 — W)

where D is the optical density of the test solution;

764.6 - specific absorption coefficient of the quercetin-aluminum chloride complex
at 430 nm;

W - loss on drying of raw materials;

M - weight of the raw material (g).

X

The antioxidant activity of water-ethanol extracts was studied by determining the
iron-reducing potential of FRAP (Ferric Reducing/Antioxidant Power assay) in vitro.
Ascorbic acid was used as the standard of comparison.

2.5 ml of phosphate buffer (0.2 M, pH 6.6) and 2.5 ml of a 1% solution of potassium
hexacyanoferrate (III) were added to 1 ml of the studied extract in the concentration
range of 0.1 mg/ml. The reaction mixture was incubated for 25 minutes at a temperature
of 50°C, and then the reaction was stopped by adding 2.5 ml of a 10% solution of
trichloroacetic acid. The mixture was centrifuged for 3 minutes (1500 rpm). An aliquot
of 2.5 ml from the upper layer was mixed with 2.5 ml of distilled water and 0.5 ml of
0.1% FeCl,. Optical density was measured using a Cary 60 UV-Vis spectrophotometer
(Agilent Technologies, USA) at a wavelength of 700 nm (Benzie, et al., 1996).

Statistical processing of the obtained data was carried out using the Statistica 10
software package (StatSoft, USA). The results are presented in the form X+m, where
X is the average value, m is the standard error of the average. Repetition n=5.

Results and Discussion

The indicators of the quality of aerial raw materials of Ferula songarica Pall. ex
Spreng. are within the permissible limits according to the SF RK and are as follows: loss
on drying — 8.15%, total ash — 7.39%, insoluble ash in HCI — 0.29%.

Qualitative analysis of the flavonoid content of water-ethyl extracts (50, 70 and
90%) were carried out by chromatography in a thin layer (TLC) in a solvent system:
n-butanol - concentrated acetic acid — water (5:1:1) and by two—dimensional paper
chromatography in systems: butanol — concentrated acetic acid — water (40:12.5:29)
and 6% acetic acid using specific reagents.

The values of retention factor (Rf) were calculated for each sample, after the detection
of characteristic staining by exposure to NH, vapors (yellow), 3% alcohol solution
AlICI, (yellow), and UV light (dark glow). This indicated the presence of flavonoids.
Chromatography revealed 2 characteristic stains. The results are presented in Table 1.

Table 1. Results of chromatography of water-ethyl extracts of the aerial part of Ferula songarica Pall.
ex Spreng.

Substance Reagent Stains Rf
No. I 11 11
50% water-ethyl extract
1 3% alcohol solution AICI, Yellow 0.30 0.60 0.33
NH, vapors Yellow 0.30 0.60 0.33
2 3% alcohol solution AICL, Yellow 0.48 0.43 0.64
NH, vapors Yellow 0.48 0.43 0.64
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70% water-ethyl extract
1 3% alcohol solution AICI Yellow 0.30 0.59 0.31
NH, vapors Yellow 0.30 0.59 0.31
2 3% alcohol solution AICI, Yellow 0.48 0.51 0.67
NH, vapors Yellow 0.48 0.51 0.67

90% water-ethyl extract
1 3% alcohol solution AICI Yellow 0.30 0.59 0.30
NH, vapors Yellow 0.30 0.59 0.30
2 3% alcohol solution AICL, Yellow 0.48 0.40 0.62
NH, vapors Yellow 0.48 0.40 0.62

It was found that 50, 70, and 90% water-ethyl extracts of the aerial part of Ferula
songarica Pall. ex Spreng. contain flavonoids. Moreover, the extracts contain both
aglycones and glycosidized forms of flavonoids.

For the subsequent extraction of flavonoids, the following factors determining the
yield of extractive substances were studied: extractant concentration, extraction time,
and raw material-extractant ratio. Ethyl alcohol of various concentrations was used as
an extractant. The choice of other optimal extraction parameters was controlled by the
content of the sum of flavonoids (quantification in terms of quercetin).

It follows from the data that the largest amount of flavonoids is extracted in 70%
compared to 50% and 90% water-ethyl extracts. The flavonoid content is maintained
during extraction for 24 hours at room temperature and then their concentration
decreases.

The raw material-extractant ratio varied from 1:10 to 1:20. It was revealed that the
largest extraction of extractive substances from the studied raw materials was at a ratio
of 1:15.

As aresult, the optimal conditions for the extraction of flavonoids are: 50-70% water-
ethyl extractants, the ratio of raw materials to extractants is 1:15, and the extraction time
is 24 hours at room temperature. The yield of extractive substances of flavonoids was
about 11.2-12.1%. The results of the selection of conditions for the extraction of the
sum of flavonoids from the aerial part of Ferula songarica Pall. ex Spreng., are shown
in Table 2.

Table 2. Selection of methods for the extraction of flavonoids from the aerial part of Ferula songarica
Pall. ex Spreng.

Extraction The content of the sum of flavonoids in terms of quercetin and absolutely dry raw
time, hours materials, %
The raw material-extractant ratio is 1:10
50% water-ethyl extract 70% water-ethyl extract 90% water-ethyl extract

6 5.682+0.056 8.119+0.042 8.358+0.036

12 4.201+0.054 5.821+0.021 4.471+0.040

24 9.127+0.060 6.935+0.066 5.391+0.022

48 7.877+0.049 5.753+0.040 5.055+0.056

The raw material-extractant ratio is 1:15
6 7.644+0.025 ‘ 9.597+0.052 8.173+0.036
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12 6.223+0.027 8.028+0.019 6.157+0.033
24 11.161+0.045 12.089+0.017 9.956+:0.041
48 6.251+0.010 6.539+0.035 6.860+0.041
The raw material-extractant ratio is 1:20

6 9.754+0.027 10.116+0.031 8.159+0.020
12 6.362+0.025 8.014+0.035 6.154+0.045
24 9.478+0.046 11.050+0.040 8.971+0.030
48 5.798+0.052 7.248+0.050 6.120+0.042

Figure 1 shows the data on the amount of flavonoids depending on the time of water-
ethyl extraction and the ratio of raw materials to extractants.

—=— 50% EtOH —=— 509
10 —e— 70% EtOH 147 —e—70°
—~—90% EtOH 134 —~— 909
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8 1] /
10] / \
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12 4 —e— 70% EtOH
—4—90% EtOH

Quercetin, %

Figure 1. The content of flavonoids in water-ethyl extracts of the aerial part of Ferula songarica Pall.
ex Spreng. depending on the extraction time (1 — 6 h; 2 — 12 h; 3 — 24 h; 4 — 48 h;) and the ratio of raw
material-extractant A — 1:10; B—1:15 and C — 1:20

The antioxidant activity of the water-ethyl extracts was studied by determining the
iron-reducing potential Ferric Reducing/Antioxidant Power assay (FRAP) in vitro. The
concentration dependences of the optical density values for the extracts were obtained in
comparison with the standard substance ascorbic acid (AA). The antioxidant properties
increased in the sequence: 50% ethyl extract >AA> 70% ethyl extract > 90% ethyl

extract. An increase in the optical density indicates an increase in the reduction potential
(Table 3, Fig.2).
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Table 3. Change in optical density depends on the concentration of extracts from the aerial part of
Ferula songarica Pall. ex Spreng.

Extract concentration, mg/ml

No. Extracts 0.25 0.5 0.75 1.0

Optical density

1 50% water-ethyl extract |2.383 £0.14 |2.0836 +0.04 |2.021 +£0.01 |2.470 +0.07
2 | 70% water-ethyl extract |0.0644 +0.01 |0.1673 +0.15 |0.4932 £ 0.09 |1.0381 +0.08
3 |90% water-ethyl extract |0.0720+0.01 | 0.3713 £ 0.01 |[0.4499 +0.03 | 0.7063 + 0.35
4 | Ascorbic acid 1.569£0.01 [1.589+0.04 |1.748+0.02 |1.879+0.04

All the studied concentrations of 50% water-ethyl extract showed higher activity
compared to the standard.

50% EtOH
70% EtOH
2,6 90% EtOH
244 — AA

0,4 -]
0,2
0,0

T T
0,25 0,5 0,75 1
Extract concentrations, mg/ml

Figure 2. Comparative assessment of the antioxidant activity of water-ethyl extracts of the aerial part of
Ferula songarica Pall. ex Spreng.: 50% EtOH — 50% water-ethyl extract, 70% EtOH — 70% water-ethyl
extract, 90% EtOH — 90% water-ethyl extract, AA — ascorbic acid

According to the literature data, the standardization of Ferula varia herb based on
flavonoid content was previously conducted, using the glycosylated flavonoid cynaroside
as a standard. The authors studied the following parameters: the degree of raw material
grinding (ranging from 2 mm to an unground state), ethanol concentration (60-95%),
extraction time (15-90 minutes), and a temperature of 60°C. Under these conditions, the
yield of cynaroside from the raw material was approximately 1% (Kotenko, et al., 2009).
A distinctive feature of our study is the use of raw material with a fixed particle size, the
inclusion of an additional parameter — the raw material-extractant ratio, the aqueous-
ethanol extractants with concentrations ranging from 50% to 90%, an extraction time of
6 to 48 hours, and extraction at room temperature. As a result, the optimized conditions
developed in our study yielded flavonoid content (quercetin) of 11.2-12.1%.

According to literary data, antioxidant activity was previously found for the
species Ferula caratavica, Ferula kuchistanica, Ferula pseudoreoselinum, Ferula
samarcandica, Ferula tenuisecta and Ferula varia (Youssef, et al., 2020).
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Ithas beenreported that extracts containing phenolic compounds, including flavonoids
obtained from Ferula persica and Ferula szovitsiana showed high antioxidant activity
(Taghinia, et al., 2019; Dehghan, et al., 2007). The ethyl acetate extract of Ferula
caspica M. Bieb., extracts of the aerial part of Ferula communis, and other species
showed antioxidant activity (Kahraman, et al., 2019; Rahali, et al., 2019).

Numerous studies carried out mainly in vifro show that flavonoids can be classified
as non-enzymatic antioxidants that can directly or indirectly weaken or prevent cellular
damage caused by free radicals (Prochazkova, et al. 2011). The antioxidant activity of
water-ethyl extracts obtained from the aerial part of Ferula songarica Pall. ex Spreng.
was studied for the first time.

Thus, the optimal conditions for obtaining an extract containing flavonoids and
exhibiting high antioxidant activity are: extractant — 50% ethyl alcohol, raw material-
extractant ratio — 1:15, extraction time — 24 hours at room temperature.

Conclusion

The quality indicators for the aerial part of Ferula songarica Pall. ex Spreng. have
been determined, which correspond to the limits of permissible standards according to
the State Pharmacopoeia of the Republic of Kazakhstan: moisture — 8.15%, total ash —
7.39%, ash insoluble in HCI — 0.29%.

An optimal method for obtaining the sum of flavonoids from the aerial part of Ferula
songarica Pall. ex Spreng. has been developed: extractant — 50-70% ethyl alcohol, raw
material-extractant ratio — 1:15; extraction time — 24 hours at room temperature.

The antioxidant effect of 50, 70, and 90% water-ethyl extracts has been established by
the method of determining the iron-reducing potential of Ferric Reducing/Antioxidant
Power assay (FRAP) in vitro. Moreover, the 50% water-ethyl extract showed higher
activity than the standard.
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