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Antiradical activity of dry extracts of
Dracocephalum nutans and Dracocephalum ruyschiana
herb growing on the territory of the Central Kazakhstan

This article presents the results of our studies on the assessment of the antiradical activity of dpy ts 0
Dracocephalum nutans L. and Dracocephalum ruyschiana L. herb in relation to the diphenylpi&
ieal aCtivity

radical (DPPH-radical, DPPH), obtained with the use of ultrasonic extraction. This antira
search method is widely used to model hyperproduction of reactive oxygen species (ROS) i
of the methods that most significantly correlated with the total antioxidant activity. To o
method of ultrasonic extraction of D. nutans and D.ruyschiana aerial parts was use e us
has significant advantages over traditional technologies for raw materials processing. | icular, it provided
the deeper penetration of the solvent into the material with a cellular structure rocessing time,
provided a higher product yield and reproducibility, reduced solvent consumpt ed the speed of the

nance costs; less energy is consumed for processing; as a result, ae pr more environmentally

friendly and economically viable.
Keywords: Dracocephalum nutans, Dracocephalum ruyschia N)icrylhydrazyl, DPPH, antiradical
activity, ultrasonic extraction, reactive oxygen species.

oducti

Activation of free radical processes in living orgasi leads to the formation of a number of patholog-
ical conditions, such as cancer, atherosclerosi§, coronary heart disease, etc. Substances with antiradical activ-
ity are used to treat and prevent free radi ologies [1]. It is a common fact that the leading molecular-
cellular mechanism of the pathogenesi iseases is the induction of free radical oxidation processes
induced by an excess of free radic . In this regard, the search for new drugs with high antioxidant
potential is an urgent task.

A large number of plants, u edicinal ones, grow on the territory of the Republic of Kazakh-
stan. From the point of vie ractigal use in medicine species from genus (family Lamiaceae Lindl.) are
of a great interest [4]. The s Pracocephalum L. belongs to the family Lamiaceae (Labiatae) [5], whose

plants are of int
Dracocephalum is
respiratory disea

cocephalum i

o) or drugs with potential biological activities. Several species from genus
i medicine. For example, Dracocephalum moldavica L. is used for treatment

tic, and soothing properties [6].
nutans L. contains a complex of biologically active substances, and is used in the folk

high content of various biologically active compounds: saponins, coumarins, essential oils, traces of flavo-
noids, and alkaloids [7, 8].

Dracocephalum ruyschiana L. is an essential oil plant, is also used in folk medicine. This plant contains
in aerial parts such active compounds, as cardenolides, tannins, coumarins, alkaloids and flavonoids. This
plant is used against diseases of the respiratory tract, as an antipyretic, for asthenia, as a potency increasing
agent. D. ruyschiana nectar has activity against gram-positive and gram-negative bacteria [9, 10].

The aim of this research is a comparative study of the antiradical activity of extracts from the aerial
parts of D. nutans and D. ruyschiana.
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Experimental

The objects of the study were aerial parts of D. ruyschiana and D. nutans, collected in the flowering
phase. Place of raw material collection was Karkaraly mountains (Karaganda region); 1-3 decades of May,
2021 (Fig. 1). Dried plants were identified by specialists of Botany Department of Karaganda University of
the name of academician E.A. Buketov. Herbarium samples are stored in herbarium fund of Karaganda Med-
ical University.

The raw materials were dried to an air-dry state, crushed to a particle size of 2 mm, packed in kraft-
paper bags and stored in a cold dry place [11].

action of D. nutans and D.ruyschiana aerial parts
was used. Ultrasound destroyed the biological\gellular structure, which caused the formation of cellular pores
ion, This extraction method can be used at various stages (for
raw materials and final products) an ar ndustries (food, biotechnology or agricultural technology).
e to the fact that in a short time (15-30 minutes) biologically ac-
tive substances can be extracte
take 8-24 hours [12].

The Stegler 3DT ultras
raw material was xtr
the ratio of raw m

Ultrasonic
tractant. The raw

3 L, 20-80 °C, 120W, frequency 40 kHz) was used for analysis. The
mlxture of water and ethyl alcohol (in the ratio 1:1) and ethyl alcohol in
ant — 1:10.

carried out using distilled water and ethyl alcohol (at the ratio 1:1) as an ex-
was pre-soaked for 10 minutes, and then subjected to ultrasonic treatment for 30

min at (22 °C). The extraction of raw material samples was repeated three times under the
same i9RS, iltrates were combined, cooled to room temperature, and distilled off on a rotary evap-
oratory4 ‘ It 8.75 g of D. nutans dry extract and 9 g of D.ruyschiana dry extract were obtained. Ultra-

sonic extha was carried out at a frequency of 40 kHz.

The antiradical activity of the obtained samples was studied in relation to the 2,2-diphenyl-1-
picrylhydrazyl (DPPH*) radical [13]. An ethanol solution of DPPH (100 uM) was used to assess the
antiradical activity of the studied samples in the test with DPPH radical.

To select samples with pronounced antiradical activity, 2 ml of a 100 uM ethanol solution of DPPH
were mixed with 20 pul of the test sample dissolved in ethanol at a concentration of 10 mg/ml. Thus, the final
concentration of the test sample in the reaction mixture was 100 mg/ml. 10 minutes after adding the test
sample solution to the DPPH-radical solution, the decrease in optical density was measured at 515 nm. For
the test samples, interaction with DPPH-radical at final concentrations of test extracts was from 5 to 100
mg/ml. After that, the concentration of the test extract was determined, which was capable for reducing the
optical density of a 100 uM DPPH-ICs, (DPPH) solution by 50 %.
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The value of DPPH radical inhibition (in %) was calculated by the formula:

[ =42"4% « 100
Ao

where Ag — reference optical density of a solution that contained all reagents except the test sample;
Ax — optical density of the sample.

Results and Discussion

Both extracts of studied plants showed antiradical activity. Extract of D. ruyschiana was more active
than extract of D. nutans. Table 1 presents the results of screening of potential extracts for the amtiradical
activity.

® e 1
Optical density values for a solution of 100 pM DPPH radical after 10 minutes incubation witliytes actsat a
final concentration of 100 mg/ml

Sample number Test extract D
1 Extract of Dracocephalum nutans
2 Extract of Dracocephalum ruyschiana
3 Control (DPPH solution without test sample)
Results show that the D. nutans plant extract is promisingf ther studies, as it reduced the optical

xtract did not show pronounced
antiradical activity under the conditions of this test system.
In the second series of the experiment, we studied t bi
DPPH radical at various concentrations (from 5 to 100
Using the constructed calibration curves,
Dracocephalum nutans L. (Fig. 2). ICso (DPPH) v

density of the DPPH radical solution by more than 50 %. D. n&D
li

. hutans extract to interact with the

PPH) was determined for the test extract of
| nutans extract are shown in Table 2.
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Figure 2. Calibration curve for extract of Dracocephalum nutans
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Table 2
1Cso (DPPH) values for test extract of Dracocephalum nutans
Test extract ICs0 (DPPH), mg/ml
Extract of Dracocephalum nutans 9.8
Conclusions

The antiradical effect of the presented samples was assessed in relation to the DPPH radical. Under the
conditions of this test system, the most pronounced antiradical activity was shown by the D. nutans extract,

for which the concentration was determined that can reduce the optical density of a 100 pM solutipn of the
DPPH radical by 50 %. For the extract of D. nutans I1Cso (DPPH) was found to be 9.8 mg/ml.

Under the conditions of this test system, D. ruyschiana L. extract did not show pron ntiradical
activity. The data obtained indicated that the dry extract of D. nutans has the abilitygto ore gical
substrates and that it exhibits a pronounced antiradical effect. \
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Opranbik KazakcTtan aymMarbIiHIa 6CeTiH
Dracocephalum nutans xxone Dracocephalum ruyschiana menrtepinen
AJIBIHFAH KYPFaK dKCTPAKTUIEPAiH PaIuKaJIrakapchbl 0eJICeHiIiri

Maxkanana audenunnukpuiruapasun pagukansina (DPPH-pagukan, DPPH) kaThiCThl yinbTpagblObICTBIK K-
CTpaKIUSIHBI KOJNJaHy apKeuibl ansiHran Dracocephalum nutans L. »xeme Dracocephalum ruyschiana L.
MeNTEePiHEH KYPFaK CHIFBIHIBUIAPABIH aHTUPAIUKAIIBIK OeJCeHIUNriH Oaramay OOWBIHINA 3EpTTEYNIEpIiH
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HOTIKeNepi OepinareH. Paaukanra Kapchl OENCEHIUTIKTI 3epTTeyain Oy oaici in vitro orrerinix Gencenmi
typiepi (OBT) rumnepenzipiciH MoJenpaey YIIiH KEHIHEH KOJAAaHbUIAIbl JKOHE JKAJIbl aHTHOKCHUAAHTTHIK
OerceHaUTIKTI OaFanayMeH eH MaHbI3Ibl KOPPEILSILUSUTBIK dmicTepAiH Oipi 6ombin Tabbuiaasl. Kyprak ChIFbIH-
npuTapael any yurid D. nutans skome D. ruyschiana skepycti GesikTepiH ynbTpaAblOBICTBIK 3KCTPAKIHUSIIAY
dici KOIaHBUIABL. YIIbTPaIbIOBICThI KOJaHy IINKI3aTThl OHICYIiH JOCTYPIi TEXHOIOTHsIapblHa KapaFaHia
alTapJbIKTail apTHIKIIBUIBIKTApFa He. ATam aiiTKaH/a, 0J epiTKILITIH jKacylIablK KYPbUIBIMBEI 6ap MaTepuan-
Fa TEpPEHIPEK CHYiH KaMTaMachl3 €TTi, OHJICY YaKbITBIH KBICKAPTA/Ibl, OHIMHIH XKOFapbl OHIMIIUIITT MEH KaiiTa-
JIAHYBIH KaMTaMachl3 €Teli, epITKIIITIH IIBIFBIHBIH a3aliTalbl, IPOLECTIH XbUITAMIBIFEIH apTTHIPAAbI JKOHE
TepMOJaOMIIB1 3aTTapAbIH IKCTPAKIMACHIHA MYMKIHIIK Oepeni. JKaOIbpIK Kol TEXHUKANIBIK KbI3MET KOpCeTy-
Il KaKeT eTIeii; KaliTa eHJIeyre a3 SHeprus >KyMcaabl; HOTH)KECIHAe Oy MpolecTep SKOJOTHAIBIK Ta3a
JKOHE 3KOHOMHKAJIBIK TYPFBIAAH THIMII O0a bl

Kinm ce30ep: Dracocephalum nutans, Dracocephalum ruyschiana, mupennmmukpwirunpaswi, DPPH, panu-
KaJFaKapchl OeJICeHIUTIK, YIbTPaAbIOBICTHIK SKCTPAKIHS, OTTETIHIH OeJIceH i Typiepi.

A. Cabuesa, I'.A. Araxanosa, M.K. Cmarynos, I'.K. Kypmanraesa, B.% Oex

AHTI/Ipa)II/IKaJ'ILHaH AKTHBHOCTBH CYXHX IKCTPAKTOB U B
a

Dracocephalum nutans u Dracocephalum ruyschi
npouspacrarmux Ha reppuropuu LlenTpajbsHoro ax

B crarbe mpexacTaBieHBI pe3yabTaThl MCCIEAOBAHUN IO OLEHKE aHTHUPAAN,
tpakToB u3 Tpas Dracocephalum nutans L. u Dracocephalum ruyschiana
YIBTPa3BYKOBO! OKCTPAKIMH, B OTHOUICHHH JM(CHANITHKPUIREID
DPPH). OtoTt MeTox nccinenoBaHus aHTHPaJUKAIbHOH aKTHBHOCTH IHP
HHS TUIIEPIIPOYKIMH aKTHBHBIX (hopM kucnopoaa (ADK) in vit

aKTHBHOCTH CyXHX JKC-

BIX C MPUMEHCHUEM
panukana (DPPH-panukan,
OJIb3YETCS [UISl MOJIEITHPOBaA-
eTcsl OHUM U3 METO/0B, Hanboee
u Td. JIs mOMydeHHs CyXuX SKC-

TPaKTOB UCIOJIB30BAIH CIIOCOO YIBTPa3BYKOBOM 3KC x wacreit D. nutans u D.ruyschiana.
Vcnonb30BaHKe yIbTPa3ByKa MMeEET 3HAUUTEIbHbIC TP Ba MEpes TPaIULIMOHHBIMU TEXHOJOTHAMU
00paboTKH chIphs. B wacTHOCTH, OHO 0bOecmed € IPOHUKHOBEHHE PACTBOPHUTEIIS B MaTe-
pHal ¢ TYCUCTOHN CTPYKTYPOM, COKpAIIaao BpeM a00TKH} ©OecieunBano 0ojaee BEICOKHI BBIXO MPOAYK-

pacxoayeTcsi MEHbIIIE SHEPIHU Ha Iepepal
HBIMU M 3KOHOMHYECKH KM3HECTIOCOOHBIMU.

AHTUpaAUKaJIbHasA aKTUBHOCTD, BYKOBAsi OKCTPAKIUA, aKTUBHBIC q)OpMLI Kucjioponaa.
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