JIUTHCS BUSIBJICHHA Ta K1JIbKICHA OIL[IHKA CEHCOPHUX XapaKTEPUCTHUK MPOAYKTY — OC-
HOBHOI'O CMaKy, apoMary, IIO4yTTiB y pOTOBI1i MOPOKHUHI Ta TeKcTypu ADI, T00TO,
11e IEPBUHHI JOCI/DKCHHS 13 aHAJII30M BUXITHUX CMAKOBHUX SKOCTEH KOMITO3HMIIIi.
AdexTuBHUIN aHAII3 3aCTOCOBYETHCS MJISI OIL[IHKK PEaKilii JOJAUHA HA TOTOBY KOM-
MO3UIII0 Ta BU3HAYCHHS HAWUKpAIIOro 3a BIoa0OaHHAM ckiamy. Jlo HbOro BigHO-
CUTHCS METOJ| EKCIEPTHUX OI[IHOK 32 METOJMKAMU CMaKoBHUX MaHesei TeH1oBoi
O.I. ta €roporal. A.

Haii6inb1 cyyacHuM metofom ouiHku cmaky ADI y xoni iX cuHTe3y Ta npu
po3po0i11i BapiaHTIB KOMIIO3HUIIHN € «EIEKTPOHHUH S3UK» - BIH IMITYE T€, 110 BiJI0Y-
BAETHCS, KOJIM ApOMATHYHI MOJIEKYJIU 31 celu(iYHOI0 CMaKOBOIO MPUPOIOI0 B3a€-
MOJIIIOTH 13 PelienTOpaMu Ha JIIOJICBKOMY SI3UKY; Takok Mozaenb BATA 3a yvactio
IPU3YHIB Ma€ BEIUKUM MOTEHINA: Y 11 MOJIeJl TPU3YHH, TaKi sSK MHIII abo IIypH,
11030aBJieH1 JOCTYIYy /0 BOAM, noMmimaroThes y "lickometer" — kamepy, y sKiid Bif-
OyBaeThCsl (PIKCyBaHHS KUIBKOCTI "NHM3aHb" TPU3YHIB 3 JEKIJIBKOX TOIJIOK, JIe MiC-
TATHCS] TECTOBI 3pa3KU Y PI3HUX KOHILIEHTpAIIisX.

BucnoBkwu. [Ipu nigd0opi KOPUTEHTIB Y CKJIa/(1 TaOJIETOK 3 TJIIIUHOM, TPUIITO-
(haHOM Ta EKCTPAKTOM ITiBOHIT HaMH OYJI0 BUPIIIIEHO BUKOPHUCTOBYBATH METOJI €KC-
NEPTHUX OLIHOK. Pe3ynbTaTu oIliHIOBaHHS OyJIM BUPAXXEHI 32 METOIUKAMU «CMaKO-
Boi maneni» A. B. TenmoBoi ta «cMakoBoi kaptu» 1. A. €roposa. [IpoBeneni gocii-
JOKEHHS JO3BOJIMIIM 00paTh KOPUTEHTH, sIKI MACKYBaJIM TIPKUi IpucMak cyOsiHrBa-
JHHUX Ta0JIETOK.

QUANTITATIVE DETERMINATION OF DIMETHYLAMINOETHANOL
BY REACTION WITH DIPEROXYDECANEDIOIC ACID
Blazheyevskiy M. Ye., Moroz V. P., Kryskiv O.S.

National University of Pharmacy, Kharkiv, Ukraine

Introduction. Scientists have isolated a compound responsible for prolonging
life - dimethylaminoethanol or DMAE. Dimethylethanolamine (DMAE or DMEA)
is an organic compound with the formula (CH3)NCH,CH,OH. It is bifunctional,
containing both a tertiary amine and primary alcohol functional group.

Several analytical methods have been reported for the analysis of DMAE, in-
cluding gas chromatography, isotachophoresis, Liquid Chromatography and Tan-
dem Mass Spectrometry (LC-MS), HPLC-electrospray ionization mass spectrome-
try (HPLC-ESI-MS). Although these methods are sensitive, they were applied in the
determination of DMAE in restricted matrixes, and cosmetic formulations is not one
of them.

We have found that N-oxidation by Diperoxydecanedioic acid of DMAE in
buffered aqueous solutions realizes by means of the mechanism of specific acid-base
catalysis. In this paper, the results of the study of the kinetics of the N-oxidation
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reaction of DMAE containing tertiary amine nitrogen with Diperoxydecanedioic
acid (DPDA) in aqueous buffer solutions are presented.

The aim of the study. The aim of study is to develop a simple and economical
method for the quantitative determination of DMAE in raw material and dosage
forms.

Research methods. This report describes a convenient method for the deter-
mination of DMAE in raw material and in preparations using Diperoxydecanedioic
acid (DPAA) as an oxidizing agent.

In the procedure, DMAE are titrated indirectly: a known excess of the oxidant
is added and after a specified time, the residual oxidant is determined iodometrically.

DMAE (99.5%), DMAE bitartrate (99.0%), were purchased from Sigma-Al-
drich (St Louis, MO). DMAE HaYa Labs, DMAE (from 351 mg dimethylaminoeth-
anol bitartrate) - 100 mg; 90 caps; other Ingredients: Rice flour, gelatin, magnesium
stearate and silica; £2573010 (USA).

The Diperoxydecanedioic acid was prepared by the reaction of excess 50%
H,0, with the corresponding dicarboxylic acid in sulfuric acid as described by
Swern. The content of the main substance in the product of according to iodometric
titration was 98%.

All kinetic measurements were conducted at 293+0. K. The reaction of DMAE
with DPDA were conducted in oxygen-free buffer solution by observing the de-
crease in DPDA concentration by iodometric titration under the conditions of
[DPAA] > [DMAE]. The volume of titrant solution was measured to within & 0,01
ml using microburette. pH measurements were made using a pH/mv meter Model
«lonometer
[-130» equipped with a standardized glass electrode EGL-4-07 at 293 K.

Main results. Kinetic curves for the oxidation of DMAE with DPDA at vari-
ous pH values were obtained. A plots of 1g ¢i/[cpmaE - 2(co- ¢t)] on time is kept linear
up to 100% conversion (where ¢ is the current molar concentration of DPDA at time
7, ¢o and cpmag are initial molar concentrations of DPDA and DMAE respectively),
that shown to second kinetic order of reaction and practical absence of influence of
the formed products on her velocity. Dependence of the specific observed second-
order rate constant (kqbs)/Cpmar on pH has form of curves with maximums, corre-
sponding to the values of pKa salt form of DMAE (9.2) and indicate the ionic nature
of the reactions.

Based on the hypothesis that the transitional state of reactions involves a un-
dissociated form of diperoxyacid (H,A), its monoanion (HA") and base form of
DMAE (NR3), the kinetic equation that establishes a connection between by the ap-
parent rate constant ks and the second-order rate constant, K was obtained:
kobs = K o(DMAE) [a(H2A) + a(HA")], where, a(DMAE) - molar fraction of DMAE
base, [a(H,A) + a(HA")] sum of molar fractions of protonated form of diperoxyacid
and its monoanion (HA) particles. Molar fractions that correspond to acid-base
forms at different concentrations of H" ions were calculated by known formulas: o
(DMAE) = Ka/ {(Ka + [H']}; [a (HA) + o (Han")] = {[H' ]* + Ka (H,A) [H" ]]}[H"
1> + Ka (H,A) [H'] + Ka (H,A)xKa (HA")}, where Ka - constant of acid dissociation
of salt forms of DMAE; Ka (H,A) - dissociation constant protonated form DPDA;
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Ka (HA") - constant of acid dissociation of acid salt (of monoanion) DPDA. Ob-
tained plots well agree with the experimental results. k£ obs was a linear function vs.
the product of molar fractions o« (DMAE)x [a (H2A) + a (HA")] in the pH range
studied which confirms the adequacy of the proposed above equation experimentally
obtained dependence.
The scheme of the process of oxidation of DMAE with DPDA:
030
(CH2)s
| HO4C” "
2 /N\/\OH _OZC\ 2 /T_\/\OH
—  (CHa)s, H* °
~0,C
The content of DMAE corresponds to the amount of diperoxyacid consumed
for its oxidation. LOQ=0,01 mg. The maximum RSD in the results is £2%.
Conclusion. By kinetic method on example of Diperoxyadipic acid have
shown that interaction of diperoxycarboxylic acid with alkaloid in aqueous medium
takes place quantitatively by nucleophilic substitution mechanism at f-peroxide
atom of diperoxy acid oxygen with the formation of corresponding N-oxide, while

reaction kinetic agrees with law of specific acid-base catalysis.

Unified methods were developed and the possibility of quantitative determi-
nation of the content of the main substance (dimethylaminoethanol bitartrate) in raw
material and in capsules of DMAE HaYa Labs, DMAE (from 351 mg dimethylami-
noethanol bitartrate) - 100 mg (USA) by the back iodometric titration of diperoxy
acid (DPDA) was demonstrated. The advantages of the proposed method are the
possibility of conducting an analysis of the biologically active part of the molecule,
satisfactory accuracy and reproducibility, as well as the possibility of determining
much smaller amounts of medicinal substances than by the method of acidimetric
non-aqueous titration or alkalimetry.

JOCJIIIXKEHHS BIIVIMBY YMOB EKCTPAKIIII HA BMICT IO-
JI®EHOJIBHUX CHHOJIYK B EKCTPAKTAX 3 HACIHHA DAUCUS
CAROTAE SUBST. SATIVAE.
Tpau O.0., Anexcanoposa O.1l., Koénax A.B.
Onecbkuii HanioHAIbLHUM YHiBepcuTeTy iMeHi I.I. MeununkoBa,
M. Oneca, Ykpaina

Beryn. MopkBa nociBHa, HayKOBO BiioMa sk Daucus carotae subsp. sativae,
€ JIBOPIYHOIO KOPEHEILTIHOW pociauHoio 3 poaunu Ceneposi (Apiaceae) [1]. B
OCTaHHI POKH HACIHHS MOPKBH 37100yBa€ BCe OLIBIINHI 1HTEpEC K MOTCHINHE JIKe-
peno nomigenonis. i cnonyku, Kl IIMPOKO MPEACTABIIEHI Y POCIMHAX, HAJIEKATh
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