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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 dry extracts of
Dracocephalum nutans L. and Dracocephalum ruyschiana L. herb in relation to the diphenylpicrylhydrazyl
radical (DPPH-radical, DPPH), obtained with the use of ultrasonic extraction. This antiradical activity re-
search method is widely used to model hyperproduction of reactive oxygen species (ROS) in vitro and is one
of the methods that most significantly correlated with the total antioxidant activity. To obtain dry extracts, the
method of ultrasonic extraction of D. nutans and D.ruyschiana aerial parts was used. The use of ultrasound
has significant advantages over traditional technologies for raw materials processing. In particular, it provided
the deeper penetration of the solvent into the material with a cellular structure, reduced the processing time,
provided a higher product yield and reproducibility, reduced solvent consumption, increased the speed of the
process, and allowed the extraction of thermolabile substances. The equipment does not require large mainte-
nance costs; less energy is consumed for processing; as a result, the processes become more environmentally
friendly and economically viable.

Keywords: Dracocephalum nutans, Dracocephalum ruyschiana, diphenylpicrylhydrazyl, DPPH, antiradical
activity, ultrasonic extraction, reactive oxygen species.

Introduction

Activation of free radical processes in living organisms leads to the formation of a number of patholog-
ical conditions, such as cancer, atherosclerosis, coronary heart disease, etc. Substances with antiradical activ-
ity are used to treat and prevent free radical pathologies [1]. It is a common fact that the leading molecular-
cellular mechanism of the pathogenesis of many diseases is the induction of free radical oxidation processes
induced by an excess of free radicals [2, 3]. In this regard, the search for new drugs with high antioxidant
potential is an urgent task.

A large number of plants, including medicinal ones, grow on the territory of the Republic of Kazakh-
stan. From the point of view of practical use in medicine species from genus (family Lamiaceae Lindl.) are
of a great interest [4]. The genus Dracocephalum L. belongs to the family Lamiaceae (Labiatae) [5], whose
plants are of interest as sources for drugs with potential biological activities. Several species from genus
Dracocephalum is used in folk medicine. For example, Dracocephalum moldavica L. is used for treatment
respiratory diseases, as an antipyretic, for asthenia, as apotency increasing agent. Studies showed that Dra-
cocephalum species have antibacterial, antiradical, antioxidant, anticancer, antitussive, antidiarrheal, anti-
inflammatory, antidiabetic, and soothing properties [6].

Dracocephalum nutans L. contains a complex of biologically active substances, and is used in the folk
medicine of Southeast Asia and Tibet for kidney inflammation treatment and gastrointestinal diseases, such
as hepatitis, gastritis, etc. D. nutans is a valuable medicinal and ornamental plant. D. nutans herb contains a
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].

Figure 1. Dracocephalum ruyschiana (A) and Dracocephalum nutans (B) in the flowering phase

To obtain dry extracts, the method of ultrasonic extraction of D. nutans and D.ruyschiana aerial parts
was used. Ultrasound destroyed the biological cellular structure, which caused the formation of cellular pores
and increased the surface area of the extraction. This extraction method can be used at various stages (for
raw materials and final products) and in various industries (food, biotechnology or agricultural technology).
The choice of the ultrasonic method was due to the fact that in a short time (15-30 minutes) biologically ac-
tive substances can be extracted from plant raw materials; by using classical methods of extraction it would
take 8-24 hours [12].

The Stegler 3DT ultrasonic bath (3 L, 20-80 °C, 120W, frequency 40 kHz) was used for analysis. The
raw material was extracted with a mixture of water and ethyl alcohol (in the ratio 1:1) and ethyl alcohol in
the ratio of raw material-extractant — 1:10.

Ultrasonic extraction was carried out using distilled water and ethyl alcohol (at the ratio 1:1) as an ex-
tractant. The raw material was pre-soaked for 10 minutes, and then subjected to ultrasonic treatment for 30
min at room temperature (22 °C). The extraction of raw material samples was repeated three times under the
same conditions; the filtrates were combined, cooled to room temperature, and distilled off on a rotary evap-
orator. As a result, 8.75 g of D. nutans dry extract and 9 g of D.ruyschiana dry extract were obtained. Ultra-
sonic extraction 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 pl 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 %.

190 BecTHuk KaparaHgmMHCKOro yHusepcureTa



Antiradical activity of dry extracts of Dracocephalum nutans and...

The value of DPPH radical inhibition (in %) was calculated by the formula:

[ =42"4% « 100
A

(0]

where Ao — 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 antiradical

activity.

Table 1

Optical density values for a solution of 100 pM DPPH radical after 10 minutes incubation with test extracts at a

final concentration of 100 mg/ml

Sample number Test extract Absorbance, OD
1 Extract of Dracocephalum nutans 0.062
2 Extract of Dracocephalum ruyschiana 0.603
3 Control (DPPH solution without test sample) 0.995

Results show that the D. nutans plant extract is promising for further studies, as it reduced the optical
density of the DPPH radical solution by more than 50 %. D. ruyschiana extract did not show pronounced

antiradical activity under

the conditions of this test system.

In the second series of the experiment, we studied the ability of D. nutans extract to interact with the
DPPH radical at various concentrations (from 5 to 100 mg/ml).

Using the constructed calibration curves, the 1Cso (DPPH) was determined for the test extract of
Dracocephalum nutans L. (Fig. 2). ICso (DPPH) values for D. 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 uM solution 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 pronounced antiradical
activity. The data obtained indicated that the dry extract of D. nutans has the ability to restore biological
substrates and that it exhibits a pronounced antiradical effect.
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Opranbik KazakcTran aymMarbIiHIa 6CeTiH
Dracocephalum nutans xxone Dracocephalum ruyschiana menrtepinen
AJIBIHFAH KYPFaK dKCTPAKTUIEPAIH paauKajJFraKapchbl OejiceHaIiri

Maxkanana audenunnukpuiruapasun pagukansiHa (DPPH-pagukan, DPPH) kaThICTBI ynbTpagblOBICTHIK K-
CTpaKIUSIHBI KOJNJaHy apKeuibl ansiaran Dracocephalum nutans L. »xeme Dracocephalum ruyschiana L.
HI6NTEPiHEH KYPFaK CHIFBIHIBUIAPIBIH aHTUPAJAUKAIIBIK OCNCEHIUTITiH Oaranay OOMBIHINA 3epTTEyIepaiH
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HOTIKeNepi OepinareH. Paaukanra Kapchl OENCEHIUTIKTI 3epTTeyain Oy oaici in vitro orreriniy Gencenmi
typiepi (OBT) runepenzipiciH MoJenpaey YIIiH KEHIHEH KOJAaHBUIA[bl JKOHE KaJIlbl aHTHOKCHUAAHTTHIK
OernceHAUTIKTI OaranayMeH €H MaHbI3Abl KOPPEIUUSIIBIK oicTepaiy 6ipi 6osbin Tabbuiansl. Kyprak ChIFBIH-
npuTapael any yurid D. nutans skome D. ruyschiana skepycti GesikTepiH ynbTpaAblOBICTBIK 3KCTPAKIHUSIIAY
dici KOIaHBUIABL. YIIbTPaIbIOBICThI KOJaHy IIMKI3aTThl OHICYIiH JOCTYPIi TEXHOIOTHsIapblHa KapaFaHia
alTapIbIKTail apTHIKIIBUIBIKTApFa He. ATam aiiTKaH/a, 0J1 epiTKILITIH jKacyIIajblK KYpbUIBIMBL 6ap MaTtepHa-
Fa TepeHipeK eHyiH KaMTaMachl3 TTi, OHJIeY YaKbIThIH KbICKapTa/Ibl, OHIMHIH OFaphl OHIMIUITT MeH KaiTa-
JIAHYBIH KaMTaMachl3 €Teli, epITKIIITIH IIBIFBIHBIH a3aliTalbl, IPOLECTIH XbUITAMIBIFEIH apTTHIPAAbI JKOHE
TepMOJaOMIIB1 3aTTapAbIH SKCTPAKIMACHIHA MYMKIHIIK Oepeni. JKaOIpIK Kol TEXHUKAIBIK KbI3MET KOpCeTy-
Il KaKeT eTIeii; KaliTa eHJIeyre a3 SHeprus >KyMcaabl; HOTH)KECIHAe Oy mpouecTep KOJOTHSIIBIK Ta3a
JKOHE 3KOHOMHKAJIBIK TYPFBIAAH THIMII O0a bl

Kinm ce30ep: Dracocephalum nutans, Dracocephalum ruyschiana, mudenmmmukpunrunpasui, DPPH, paxn-
KaJIFaKapchl OEJICeHIUTIK, YIbTPaIbIOBICTHIK IKCTPAKIMS, OTTETIHIH OeICeH Il Typiepi.

A. Cabuena, I'.A. Araxanosa, M.K. Cmarynos, ['.K. Kypmanraesa, b.b. Amup6ekosa

AHTI/Ipa)lI/IKaJILHaH AKTHBHOCTDb CYXHMX 3KCTPAKTOB U3 TpaB
Dracocephalum nutans u Dracocephalum ruyschiana,
npouspacraomux Ha repputopun enTpaabnoro Kazaxcrana

B craThe mpeacTaBieHbl Pe3yIbTaThl MCCIEOBAHUI 10 OLEHKES aHTHPAIHKAIBHON aKTHBHOCTH CYXHX 3KC-
tpakToB u3 TpaB Dracocephalum nutans L. u Dracocephalum ruyschiana L., mony4eHHBIX ¢ IPHMEHEHHEM
YIBTPa3ByKOBOI AIKCTPAKIMHM, B OTHOWICHWH AU(GEHWIMUKPIITHApasuibHoro pamukaita (DPPH-panuxkan,
DPPH). DtoT MeTO HCCleTOBaHUS aHTUPAJIUKAILHON aKTHBHOCTH IIUPOKO UCIIONB3YETCS JUTS MOJICIIUPOBa-
HHS THIIEPIIPOJYKIMU aKTHBHBIX hopM kucinopoaa (ADK) in vitro u sBisiercs 0AHUM U3 METOJIOB, HaubOIEE
3HAYMMO KOPPEIHUPYIOMINX C OLEHKOW OOIeld aHTMOKCHIAHTHOW aKTHBHOCTH. [IJISI ITOJy4eHHS] CYyXHX IKC-
TPaKTOB UCIIOJIB30BAIM CIIOCO0 YIBTPa3ByKOBOM SKCTPaKIMK Haa3eMHbIx dacteit D. nutans u D.ruyschiana.
Vcnonp30BaHKe yabTpa3ByKa MMEET 3HAUYUTENIbHbIC MPEUMYIIECTBA TIEpe]] TPAIUIMOHHBIMH TEXHOJIOTHSIMH
00paboTKH chIphs. B wacTHOCTH, OHO obOecmeunBano Ooiee rTy0OKOe MPOHUKHOBEHUE PACTBOPUTENS B MaTe-
pHal ¢ TYCUCTON CTPYKTYPOii, COKpamano Bpems 00paboTKH, obecreunBano 0oee BEICOKHIA BBIXO MPOIYK-
Ta U BOCIIPOU3BOAMMOCTB, CHIDKAJIO PACXO0J] PACTBOPHUTENS, YBEINYHBAJIO CKOPOCTh Ipolecca H AOMYCKao
IKCTPAKIMIO TepMOIAOWIBHEIX BemecTB. OOopynoBaHue He TpeOyeT OONBIIMX 3aTpaT Ha OOCITy)KHBaHUE;
pacxoyeTcsl MeHbIIIe SHEPIHU Ha IepepaboTKy; B pe3yabTaTe 3TH MPOLECCH CTAHOBSTCS OOJiee IKOIOTHY-
HBIMH M 5KOHOMHYECKH KU3HECTIOCOOHBIMH.

Kuioueswle cnosa: Dracocephalum nutans, Dracocephalum ruyschiana, nudenunnmmkpuaruapasun, DPPH,
AHTHpPAUKAIbHAS aKTUBHOCTD, YIIbTPA3BYKOBask SKCTPAKIKS, AKTUBHBIE (GOPMBI KMCIOPOA.
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