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The amperometric definition method of antioxidants concentration in vegeta-
hle raw materials based on measurement of the electric current value proceed-
ing through an electrochemical cleaning al a certain potential on electrode and
caused by change of analyzed substance concentration s described.

Key words: antioxidants, —antioxidant —activily. antioxidant — capacity,
amperomeltric detection, oxidation speed, oxidation process kinetics.

For definition of concentration of antioxidants of various nature in a number
of works it is offered to use the amperometric method basced on measurement of
the electric current in an electrochemical ccll arising at a certain potential on
clectrode [1, 2]. We have sct the task on the basis of the analysis of process ki-
netics,of oxidation process whether usc of this method in cases when define total
concentration of diverse antioxidants is applicable

Technically measurement by amperometric detector is taken in a continuous
stream of solution of the carrier into which the pulse dose of the studied solution
is entered (an injectionanalysis mecthod). In a strcam "the sample zone" in the
form of a rectangular impulse which in process of advance on the channel in an
clectrochemical cell "is washed away" so a curve of change of concentration of
the measured substance in time is formed (or that the same, on length of the
measuring channel) has the appearance reminding chromatografic peaks. The
signal of the amperometric detector is formed on the basis of calculation of the
arca under this curve. At the same time the time spent of molecules of substance
for a surface of an electrode makes milliscconds — much less, than it is required
for their full oxidation therefore extent of transformation makes only about 1-
5% [3]. Thus, at amperometric detecting change of current i, proceeding through
a cell, caused by change of concentration of the analyzed substance [3] is regis-
tered. This conditionality is defined by oxidation process kinetics which in the
elementary case is defined by the differential equation of the first order:

i~ X ke, (1)

dt
where C — concentration of molecules of antioxidant in solution, t - time of

reaction, k — a reaction speed constant.

It is possible to agree that the amperometric method allows to obtain infor-
mation on all antioxidants in test [3] as each antioxidizing component provides a
contribution 1o a total stream of clectrons

8 TEXHOIOUHH [POM3BOJICTBA THILEBBIX 1IPOJLY
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dt dt dt e (2)
where €. C,, Cy,...Cy-are concentration of various antioxidants in test. How-
ever this s not that total current is proportional to the sum of concentration of
antioxidants as constants of speeds of oxidation of various antioxidants arc vari-
ous:
i Jey CyF kyCy + k3 Cy + Ry Gy, 3)
where Ky, ky, .. ky- is a constant of speed ol oxidation of Cy, Cy,
C,....Cpantioxidants respectively.

The assumption of a possibility of measurement totally of all antioxidants at
amperometric detecting is based on an assumption that constants of speed of ox-
idation of various antioxidants are equal:

ki = legka=... =k, “4)
from where follows that current at amperometric detecting in this case would
be proportional to the sum of concentration ol antioxidants:

T (G GGt G, (5)

At the same time it is known that antioxidants arc oxidized quickly and slow-
ly so sizes of constants of oxidation can significantly differ. And then definition
of their total concentration on a formula (5) gives a systematic error which size
depends on how strongly differ, individual constants of speed for various antiox-
idants.

Here it is necessary to stop on essential distinction of concepts which some-
times consider synonyms [2], namely: "antioxidant activity” (antioxidant activi-
ty) and "antioxidant capacity" (antioxidant capacity). The first of them charac-
terizes the total speed of oxidation of time at present irrespective of the fact
which antioxidants — short-living "quick" or long-living "slow" - create this total
speed. In this case current of the amperometric detector is defined by the equa-
tion (3) and therefore, this parameter correctly is defined at amperometric de-
tecting,

| Ne | Concentration | Concentration E Total oc:nn::.m:o:% Current  signal
ﬁ of "slow" €, |"quick" C, anti-|ofC;+C,  antioxi- of the detector
| |antioxidant  |oxidant __ |dants | EKGH3KG
0 1,0C 1.0C 3,0kC
0.2.C 0,8 C 1,0C 2,6 kC
0,5C 0,5C 1.0C 2,0 kC
0,8C 0,2C 1.0C 1,4 kC
1,0C 0 1,0C 1,0 kC
0 1,0C 1.0C 3,0kC
1.0C 0,67C 1,67 C 3,0kC
1,5C 0,5C 20C 3,0kC
2,0C 0,33 C 233C 30kC
lompe o Lo ol spe T ) ssbRe
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“ne second concept antioxidant capacity - not the speed of oxidation at pre-
cent time. and total of substance of antioxidant which can be oxidized (i.c. total
concentration of antioxidants). Usc of an amperometric method for determina-
tion of this parameter is accompanied by errors.

Several options of mixes with a different ratio of two types of antioxidants
oxidation of k; =k, "slow" with a constant of speed, and "quick” with /e, 3k
speed constant arc presented in the table. According to concentration of these
antioxidants in mix arc designated as CyandCy, and the current signal of the
amperometric detector is calculated on a formula

1= kC,+3kC,. (6)

In the first five versions of this table (No. [-5) total concentration of antioxi-
dants is accepted by a constant (1,0 C), but a ratio of components — is miscella-
neous. The current signal of the detector at the same time significantly differs (in
1,4 = 3 times). It is obvious the differences will be more, than kinetic constants
of oxidation differ more the. The following 5 options (No. 6-10) are calculated
so that the amperometric signal was identical (3,0kC). At the same time total
concentration of antioxidants was different (in 1,67 = 3 times).

Estimating antioxidant ability of natural or artificial substances, it is nccessary
to understand accurately what is important in this situation — actually total
antioxidizing ability (capacity) of substance which proves for a long time or the
greatest possible speed of antioxidation from first minutes of its application. Ex-
perts have to answer this question.

There are analogues in biotechnology. For example, concentration of enzymes
is estimated only on the speed of course of the reactions catalyzed by them. On
the contrary, valuc (the biochemical need for oxygen for the polluted waters) is

defined after carrying out a long cycle of biooxidation, up to full completion of

consumption of a substratum.

The amperometric method can be modified for determination of antioxidizing
capacity if to pass to a periodic control method. In such method the dose of a
sample has to be in a cell (or in a circulating contour) until (a detector signal)
doesn't decrease 1o zero. Then determination of the area under a curve "current -
time" and total of the electricity spent for oxidation of a dose of antioxidant is
carried out.
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ILEBBIX HIPOJLYKTOB 1IATAHNA M SKCTIEPTU3A TOBAPOB

MPOU3BO/ICTBO IEJBHO3ZEPHOBBIX XJEBOBYJIOUHBIX
U3 JAEJUN JIEYEBHO-I IPOOUJIAKTUUECKOTO HABHAUYEHMUSI
Agwioea Muea Anamonvesna, 0.0.11., npogpeccop
Hesedposa Buxmopus Cepeeegiia, wazucmp 2 kypca
1020 - 3anadubiii coCYIapCmMEeibIl yiugepcumen, 2.Kypck, Poccus

OJIHUM M3 OCHOBHBIX HPOJIYKTOB 1IHTAHUS B KM3HHM HEIOBCKA ABJLICTCH xJebh
1 xuebobynodnbie najenns. Konudeerro noTpebrsemMoro B CyTKkH xseba B pas-
HBIX CTpPaHaX COCTABJISET B CPCIAHCM 01 150 710 500 rpamm Ha denoseka. B Poc-
cun cytodnoe norpebiienue xieba cocTansiel 330 rpamMM B CYTKH Ha 0JIHOTO
yejoseka. Bo Bpems HeCTadMIbIION JKOHOMHUCCKOH CHTYallil HOTpeONCHNC
x/ieba BO3pacTacT, Tak Kak Xjeh sBisercs panboliee JOCTYTTHBIM TTPOJIYKTOM
MATAHNAS.

B uacTosmice BpeMs HAPsLy ¢ BAKHCHLUIMMH 11POGJICMAMH, CTOSIIMUMH 1EPE/L
4eJIOBEYECTBOM, HE TepsieT CBOCH aKTyanbHOCTH BOMPOC O cOasancpoBaniiom
[IMTANMM HACENENNs TPOMBINUIEHIO pa3BUThiX cTpaH. CTPEMHTENBHO pasBh-
BAIOIIMECS TUIIEBLIC TEXHONOTHH, NPUBEITH K CO3NAHMIO paguHEpOBAHIILIX 1
OBCIIEHHBIX MOAC3HBIMU BCIICCTRAMM 1IPOJIYKTOR €O CHIDKCHHBIM coJieprKam-
eM 6a/IaCTHBIX BEIIECTR (HC NCPCBAPUBACMBIX NOJUCAXApHJIOB), BUTAMUHOB H
[[CHIBIX MUKPO- 1 MakposemenTos. Tlotpebienne TaknX npojtyKTos nuTanus,
BPC/HBIC [IPUBBIYKH N MAONOBUAHBIA 06DPa3 KUIHA MOXKET CHOCODCTBOBATD
pa3sBUTHIO TakuX 3aboncBaninii Kak 0XKMpCHHC, aTepoCKIICpO3, MIIEMUYCCKas
GOJIE3Hb CepANa U IPYTHM.

B CBSI3M € OTHM ceroius 00ibIoc BHUMAHHUE YACHSACTCA 000raleHHIo 1nuiic-
BLIX MPOIYKTOR PaziHdlLIMU HOJC3IBIMKU BCIICCTBAMY, NPHUIAIOTIMMH UM Jic-
geGHpIe M TTPOPHIAKTHHCCKUC CBOHCTBA. Jlcuc6ublil 1 mpodumakTHHcckHit (-
ekt OT ynoTpeOCHNs CICINATIbHBIX x1c606YTOUHBIX M3/IENTHI 00cCTicUuBacT-
¢s1 TM6O0 BBEIACHUEM B PCLCITYPY JOTOJIHHTEILHBIX 060ralmaonHX KOMITOHCH-
TOB W/HIIN M3MEHCIIHCM TCXHONOrHN 1iponssoscTea. [1 ,2]

Tak KaKk X7TeO SBICTCS OMIAM W3 Hanbonce ynoTpeOIsieMbIX HACCICHUCM
[IPOAYKTOB IUTAHHS, BBCACHHC B CIO PCLCUTYPY KOMIIOHCHTOB, TPHAAILINX
TeucOHpIc M MPOQUIAKTHUCCKNC CBOWCTRA, MO3BOJMT s¢gdexTrBHO peiiaTh
rpo6eMy MpOGUNAKTHKH U JICUCHIA PA3ITHHTILIX 3a00J1cBalNM, CBA3ZAHHbBIX KaK
¢ JedMIMTOM TEX MIIM MHBIX BCILCCTB, TAK M BbI3BAHHbIX HapyIICHUAMH B MHK-
podrope kutcHnuka. |3]

B annoif cTaThe PaccMaTpHBACTC TEXHONOMUs TPOU3BO/CTEA xnieba B 1abo-
PATOPHBLIX YCIOBHAX M3 1IPOPOLICHHOIO 3epHA ¢ LCILIO MOBBLIIEHUSI COUCPIKA-
HYs B HEM THILEBbIX BOJIOKOH, & TAK K¢ MAKpo- U MUKPOIJICMCHTHOTO COCTABA.

Llenbio3epHOBOH X1ch cunractes nauGosice MoNe3nsIM JUIs 3110poBes. B cro
COCTABC COACPIKANME [10JIC3ITBIX BCILCCTB BBIIIEC, 4CM B xJ1e6e U3 MyKH 0ObIUHbBIX
COPTOBBIX TTOMOIIOB. | aBHOE OTIMUNE UEJIBHO3CPHOBOIO x5eba 0T 00BIYHOTO
COCTONT B TOM, YTO 1[PH Cro H3IOTOBJICHHH MCIIOJIB3YCTCA HEOMHIICHHOC 3CPHO.
Takum 06pazoM, B MyKC W3 TAKOTO 3€pHa COXpAHAIOTCH BCC COCTABJISTIONLNC, KO-
TOpblE MOJE3Hbl [JI OPraHu3Ma veIoBeKa. JltoK, KOTOpbIE CHCTEMATHUYECKH




