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STUDY OF ANTIOXIDATIVE ACTIVITY OF EXTRACTS
FROM WASTES OF CARBON DIOXIDE EXTRACTION
OF SCABIOSA OCHROLEUCA L.

BY WAY OF INVERSE VOLTAMMETRY

Abstract. We have studied the antioxidative activity (AOA) of water and alcoholic
extracts from waste of carbon dioxide extraction of top part of cream scabious (Scabiosa
ochroleuca L.). Study of AOA of water and alcoholic extract from waste of carbon dioxide
extraction of herb of cream scabious was made by way of inverse voltammetry. Using the
method of cathode voltammetry to carry out one experiment, the sample of extract of 0,3 ¢
was taken. The direct current mode of cathode voltammetry was applied, scanning velocity
W = 40 mV/s, operational range of potentials 0,0 to -1 V. Electrochemical cell was
represented by glass bowl with solution of bulk electrolyte with immersed indicative
mercury-film electrode, chloride-silver reference electrode and chloride-silver electrode. As
the base solution — phosphate buffer with pH 6,6. Ratio of change of current of EV O, was
the indicator of activity of sample under study. Water and alcoholic extracts from waste of
carbon dioxide extraction (CO2-residues) was obtained by infusion in ethyl alcohol of 70%
and distilled water; for this 350 g of air-dry weight of CO--resideus of cream scabious was
taken and put to the container of stainless steel. Ethyl alcohol of 70% / distilled water was
added, and infused for 3 days. After this, it was filtered to round-bottom flask with slice
(250 ml) and distilled the solvent with rotary evaporator. Extracts concentration from waste
of carbon dioxide extraction was carried out with rotary evaporator IKARV 10 Digital with
temperature range of 40-45 °C, on the base of Scientific and research institute «Novye
materialy» of Karaganda State Technical University.

Keywords: Scabiosa ochroleuca L., inverse voltammetry, antioxidative activity,
kinetic criterion, waste of carbon dioxide extraction, biologically active substances.

Introduction. To estimate the antioxidative activity (AOA), there are gene-
rally accepted criteria. New method for AOA estimation, developed by researcher
Korotkova Ye.l. and co. (2009), named «kinetic criteriony, allows to define the
AOA of sum of biologically active substances (BAS) of vegetable origin. Kinetic
criterion reflects the amount of oxygen and reactive oxygen intermediates, respon-
ded to total antioxidant capacity in the extract [1].

Total antioxidative activity is defined by decrease of model signal in presence
of all the components, major, known and minor. Method has good sensitivity
(105-107g/l) and allows to define the total antioxidative activity basing upon
electrochemical reduction of oxygen in absence and presence of antioxidant of
vegetable nature, with cumulation of active forms of oxygen on the surface of
electrode. Oxygen takes electron from the electrode and forms superoxide that
immediately responds to proton, and due to this more stable active oxygen radical
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is formed. In the third stage active oxygen radical responds to proton, forming the
hydrogen peroxide, which is chemically unstable and turns to water at surplus of
oxygen [2, 3].

EXPERIMENTAL PART

Carbon dioxide extraction of Scabiosa ochroleuca L. was carried out using
air-dry raw material (cut-up aerial parts of plants) at 7=291-294 K and pressure in
P=69.76 athm., during 16-18 hours; the process were performed on the technical
equipment «UUPE» produced by the manufacturing company «Phyto-Aromat»
LLP (Almaty, Kazakhstan) (table 1) [4].

Table 1 — Parameters of carbon dioxide extraction process

Type of SMHO (Starting Mass, | Number Work Tempe- | Time, | Yield,
. L G of pressure, rature, H G
Materials of Herbal Origin) . o
material atm. C
1st 69-72 18-21 18 12
S. ochroleuca 2600
2nd 76 22 16 10

Yield for Scabiosa ochroleuca L. it is equal to 0,85%.

RESULTS AND DISCUSSION

To estimate the antioxidative activity of water and alcoholic extract from
waste of carbon dioxide extraction of cream scabious (Scabiosa ochroleuca L.), we
prepared three samples of each item:

a) 0,3 g of water extraction was dissolved in 10 ml of purified water;

b) 0,3 g of alcoholic extract was dissolved in 10 ml of ethyl alcohol of 70%.

For studied substances current-voltage curves were obtained, presented in
accordance with pictures 1-4 for alcoholic extract and pictures 5-7 for water extract.

Figure 1 — Current-voltage curve of background
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Figure 2 — Current-voltage curve of sample

Figure 3 — Current-voltage curve of adding 1

Figure 4 — Current-voltage curve of adding 2

Current-voltage curves of background characterize the background current in
absence of extract in the solution, cathode waves of oxygen and hydrogen peroxide
are registered [5]. Addition of extract results the decreasing of cathode current of
oxygen, depending on the time of reaction between oxygen forms and extract in
solution, and step towards positive part of potential.
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Table 2 presents the process parameters and results of study of antioxidative
activity of alcoholic extract from waste of carbon dioxide extraction of herb of

cream scabious.

Table 2 — Process parameters and results of study of antioxidative activity of alcoholic extract

from waste of CO2 extraction of herb of cream scabious

Cell, Ne Cell -1, mcA Cell -2, mcA
Sample, Ne 1 2
Peaks current | |
Background 0,035 0,036
Sample 0,047 0,048
1st addition 0,053 0,051
2nd addition 0,086 0,084

. 0.0003906 0,0003954
Concentration, g/l

0,000393

Current-voltage curves of water extract from waste of carbon dioxide extrac-
tion of herb of cream scabious are presented in accordance with pictures 5-7.
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Figure 5 — Current-voltage curve of sample

Figure 6 — Current-voltage curve of adding 1
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Figure 7 — Current-voltage curve of adding 2

Table 3 presents the process parameters and quantitative information of results
of study of water extract from waste of carbon dioxide extraction of herb of cream
scabious.

Table 3 — Process parameters and results of study of antioxidative activity of water extract
from waste of carbon dioxide extraction of herb of cream scabious

Cell, No Cell - 1, mcA Cell - 2, mcA
Sample, Ne 1 2
Peaks current | |
Background 0,003 0,003
Sample 0,027 0,002
1st addition 0,092 0,009
2nd addition 0,160 0,013
Concentration, g/ 0,0003515 0,0003306

0,00034105

On the basis of obtained data, we defined the kinetic criterion under the
following formula:

k=.q-1
t I,
where 7 — limiting current of electroreduction of oxygen in presence of antioxidant
in the solution, mcA, 7, — limiting current of electroreduction of oxygen in absence
of antioxidant in the solution, mcA, C, — initial concentration of oxygen in the
solution, mcmole/l (equal to the solubility of oxygen in studied electrolyte at
normal conditions), ¢+ — period of exposure of generator electrode at constant
potential of limiting current of the oxygen, characterizing the reaction of interaction
of oxygen with active oxygen radicals, min [1].
Results of definition of AOA of studied extracts are shown in table 4.
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Table 4 — Results of estimation of AOA of water and alcoholic extract
from waste of carbon dioxide extraction of herb of cream scabious

Kinetic Operating range C t
No Base solution Antioxydant criterion, P grang "’ !
. of potentials, B g/mole | min
mcmole/l-min
Alcoholic

1 0.0008
Ez‘ffz‘;haﬁw extract 0061+0945 | 001 | 3

2 ' PHO: Water extract 0.003

Numerical indicators of kinetic criteria confirm the influence of number of
factors, such as nature of solvent applied at extraction of components from
vegetable raw materials, compatibility of components in obtained extracts subject
to antioxidative capacities of objects [1].

The study of influence of water and alcoholic extract from waste of carbon
dioxide extraction of cream scabious on the process electroreduction of oxygen was
carried out. As a method of estimation, cathode voltammetry with mercury film
electrode was applied. In this approach definition of antioxidative activity reflected
the quantity of active forms of oxygen, neutralized with antioxidant in definite time.
Decrease of cathode current EV O, was observed, that certifies the expression of
antioxidative activity related to this process. Besides, potential shift of cathode
current EV O to the positive part of potentials was observed. All the above
mentioned supposes the presence of ES mechanism (electrochemical and chemical
stages), that includes the following chemical reaction of antioxidants interaction
BkrogaeT With active oxygen radicals. Results of studies showed that water and
alcoholic extracts from waste of carbon dioxide extraction of top part of cream
scabious show antioxidative activity.

Conclusions. As well, results of calculation of kinetic criterion, reflecting the
amount of oxygen and active oxygen radicals, responded to total amount of
antioxidants in extracts, prove the presence of antioxidative activity of water and
alcoholic extract of waste of carbon dioxide extraction, conditioned by possible
presence of OH-groups of phenol compounds and polysaccharides in hydrophilic
fraction of waste of carbon dioxide extraction.
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Pesrome
M.A. XKynycoea, A.JK. Capcenberosa, P.M. Abdyniabexosa

MHBEPCHUOH/IbI BOJIbLTAMIIEPOMETPUS OJJICIMEH
SCABIOSA OCHROLEUCA L. KOMIPKbILIKbLIbI DKCTPAKIMSICDI
KAJIIBIKTAPBIHBIH AHTUOKCUJJAHTBIHBIH
BEJICEH/II DKCTPAKIUSICBIH 3EPTTEY

Capbr-akmbin ckadnosnsiy (Scabiosa ochroleuca L.) xep ycti Oemirinmeri keMip-
KBIIIKBIIBI SKCTPAKLUS KaJIbIKTaPbIHBIH CIUPTTIK KOHE CYJIbI SKCTPAKTAPBIHBIH aHTHOK-
cunantThl 6encenainiri (AOB) 3eprrenren 6omateiH. Capbl-aKIIbUT CKaOHO03 IIONTEPiHIH
KOMIPKBIIIKBIT SKCTPAKIUS KAJABIKTAPBIHBIH CHHUPTTIK JKOHE CYJIbl 3KCTPaKTapHIHBIH
aHTHOKCUAAHTTH Oeicenninirin (AOB) 3epTTeyle WHBEPCHOHIBI BOJBTAMIICPOMETPHS
onicimeH xyprizinai. 0,3 T canMakThl SKCTPAKTTHIH OJIIIEMIH ajla OTBIPBII, aTaJFaH TIXKi-
puOHeHi XKypri3y YIUiH KaTOATBHIK BOJIBTaAMIEPOMETpHs 9/ici Konganeuiel. W = 40 mMB/c
MOTEHLMAIIBIK aiiblpMa XKbUIIaMIBIFBI )KOHE MOTEHIUAIIBIH KYMbIC anana3onsl 0,01-nen
1 B Typakra TOKTBHIK PEXHUMIHIE KOJIAHBUIABL. DJIEKTPOXUMHUSUIBIK YSIIBIK (DOHIBIK
JICKTPOJIMT epiTiHfIcI Oap LIBIHBUIBI CTAKAHHAH JXKOHE OCBI epiTiHIIre OaThIPbUIFaH ChI-
HaNTBI-TUICHKAIBIK 3JIEKTPOJI, CATBICTBHIPMAbl KYMIC-XJIOPHITI 3JIEKTPOJIi JKOHE KyMic-
XJIOPHTI deKTpoAbiHaH Kypanrad. pH 6,6 TeH docharter Oydepmi epitinai — GoHABIK
epiTiHAI peTiHAe albIHFaH. 3epTTeNeTiH YATiHIH Oencenautirinig kepcerkimi COz-HBIH
OeJICeHIUTIK TopekeciHiy e3repyi 0oubin cananansl. /0%-Ti CIUPTTE KOHE AUCTHIIACHICH
Cyla KOMIpPKBIIIKBIIBI SKCTPAKIMS KAJIIBIKTApBIH TYHABIPHIN, CIHUPTTIK J>KOHE CYJIBI
akcTpakTapbiH amabl. Ockinan 350 T kyprak MaccachlH CO2 SKCTpaKIUs KaJIIBIKTapbIHAH
aNbIHFaH Capbl-aKIIbUI CKa0MO3 OSKCTPAKUMACHIH TaTTaHOAWTHIH TEMIpJCH >KacajfaH
KoHTeiHepre canbiHabl. 70%-Ti 3THII COIUPTIH, AUCTHIICHICH CYIbI )KOHE 3 KYH TYHIBIPABL.
250 mut GonaThIH JOMaBIK TYNTi Kojbazxa cysil, poTopibl OyJaHIBIPFBINITA €PITKIIITI
aiimanel. IKARV 10 Digital acnanteik potopnsl Oynanasipreimra 40-45 °C Temmepary-
pachlHAa KOMIPKBIIIKBUIBI 3KCTPAKIMS KaJABIKTapbIHAH AJIBIHFAaH KCTPAKTHI KOHIEHTP-
neni. byn skymeic Kaparanabl MeMIIEKETTIK TEXHHUKAIBIK YHHUBEPCTUTETIHIH Oa3achiga
«FBUIBIMY 3€pTTEY HHTHUTYTBIHA» JKY3€Te aChIPBUIIBL.
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Tyiiin ce3nep: Scabiosa ochroleuca L., "THBEPCHOHIBI BOJLTAMIIEPOMETPHS, aHTH-
OKCHIAHTTHI OCJICEHIIIK, KUHETUKAJBIK KPUTEPHi, KOMIPKBIIIKBIIB SKCTPAKIIUICHI Kall-
JIBIKTapbl, OMOJIOTHSIIBIK OSJICEH/II 3aTTap.

Pesome
M. A. XKynycosa, A. XK. Capcenbexosa, P. M. A6oynraberosa

N3YYEHUE AHTI/IOKCI/II[{‘XHTHOI‘/‘I AKTUBHOCTH OKCTPAKTOB
13 OTXOJA YIJTIEKUCIIOTHOM SKCTPAKIIMU SCABIOSA OCHROLEUCA L.
METOJIOM MHBEPCHMOHHOU BOJIbTAMITIEPOMETPHU

N3yueHa anTHOKCHIAaHTHAs akKTUBHOCTH (AOA) CIIMPTOBOTO M BOAHOTO SKCTPAKTOB
73 OTXO0Jla YTJIEKUCIOTHOM DKCTPAKIIMKM HAJA3eMHOW YacTH CKaOWO3bI OJIeTHO-KENTOU
(Scabiosa ochroleuca L.). UccnenoBanne AOA CIHPTOBOrO M BOTHOTO IKCTPAKTa U3
0TXO/1a YIJIEKUCIIOTHON SKCTPAKIMU TPaBbl CKaOMO3bl OJIEJHO-XKEITOH NPOBOAMIN METO-
JIOM MHBEPCHOHHOM BoJibTamriepoMeTpuu. Mcromnb3yst MeTo] KaToJHOH BOJIbTaMIIEpOMET-
pHH, IJIs IPOBEACHUS OJHOTO ONbITA, Opany HaBecKy skctpakTta BecoM 0,3 r. Mcnoms-
30BaJICSI IOCTOSIHHOTOKOBBIN PEKUM KaTOJAHOW BOJIBTAMIICEPOMETPHH, CKOPOCTh Pa3BEPTKH
norenumana W = 40 mB/c, pabounii auanazon norenuunanos ot 0,0 no -1 B. Dnexkrpoxu-
MHYeCKas sueiika MpeacTaBiisiia COOOH CTEKIITHHBIM CTaKaHYMK C PacTBOPOM (POHOBOTO
ANEKTPOJINTA W OMYHICHHBIMH B HETO MHAMKATOPHBIM PTYTHO-TUIEHOYHBIM 3JIEKTPOIOM,
XIJIOPU/I-CEpeOPSHBIM 3JEKTPOJOM CPaBHEHHS W XJIOPHI - CepeOpsSHBIM 3JeKTpoaoMm. B
kadecTBe (poHOBOTO pacTBOpa — PochartHeiit Oydep ¢ pH 6,6. Crernens n3meHeHus Toka OB
O, sBISIIACH TIOKa3aTelleM aKTUBHOCTH HccienyemMoro obpasiia. CIUpTOBBIA U BOTHBIN
AKCTPAKTHI U3 OTXOJa YTACKUCIOTHON 3KcTpakiuu (CO2-IpoT) moydann HacTanBaHUEM
B criupre 3THiIoBoM 70%-HOM M JMCCTHILTMPOBAHHOW Boze, Juisi aTtoro Opamu 350 r BO3-
IyuHo-cyxoi Maccsl COz-1poTa ckaOuo3bl 0J1eTHO-KENTOH U OMEIIalld B KOHTEHHEp 13
HepxkaBerotei cramu. JJo0aisumu cnupT 3THI0BBIH 70%-HbIH / TUCCTHLTUPOBAHHYIO BOLY
W HacTauBald B T€YEHHE 3-X JHEH. 3aTeM OTQHIBTPOBHIBAIM B KPYIJIIOJOHHYIO KOJIOY CO
ndom 006beMoM 250 MIT M OTTOHSUIM PaCTBOPUTENb HA POTOPHOM Hctiapurene. Konyen-
Mpuposanue IKCMPAKmMos W3 OTXOAa YIICKUCIOTHOW OSKCTPAKIMH TIPOBOAWIN Ha
poroprom ucnaputene IKARV 10 Digital npu temneparype 40-45 °C, na 6aze HUU
«Hogsre maTepuansy, KaparananHCKOTo rocy1apcTBEHHOTO TEXHIYECKOTO YHHBEPCHUTETA.

KuroueBble cinoBa: Scabiosa ochroleuca L., iHBepCHOHHAS BOJHTAMIIEPOMETPHS,
AQHTHOKCHUIAHTHAS aKTUBHOCTH, KHHETHUECKUI KPUTEPHii, OTXO]] YTIIEKUCIOTHONW IKCTpaK-
UM, OMOJIOTHIECKH aKTHBHEIE BEUIECTBA.
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