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BU3HAYEHHS CTPOKY 3BEPITAHHS COHSAIMIHUKOBOI OJIII
INPUCKOPEHUM METOJIOM

A.O. JlemunoBa, O.®. Axcenora, LM. [lemuaoB

Hocriooceno KHemuKy OKUICHEHMA  COHAWMUKOBOI onil 3a  pi3HUX
memMnepamyp Ha 6 OV eNPUYHIL YCMAHO8YI, 00EPHCAHO OaHi WOOO WBUOKOCTI
OKUCHEHH ma  CAMOIHIYIIOBAHHA — COHAWMHUKOBOL  onii, po3pobneno  cnocio

NPOSHO3)8 aHHs CIPOKI6 30€epicants.
Knrouoé cnoea: oxucnenns, npoeHo3y8anHsa cmpoxy 30epieanis.

OITPEJIEJIEHUE CPOKA XPAHEHUSA ITOJACOJIHEYHOT' O
MACJIA YCKOPEHHBIM METOJIOM

A.A. lemunoBa, E.®. AxcenoBa, 1. H. /lemuaos

Hccreoosana kunemuka OKUCIEHUS NOOCONHEYHO20 MACLA npu pdasHvlx
memnepamypax Ha 6011 oM anpuquKmZ yananoe Ke, nojiyvervl odanHble no CKopocmu
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OKUCTeHU U CaMOUHUYUUPOBAHUS NOOCOTHEUH020 MACId, paspabomarn cnocoo
NP OSHO3UP 0BAHUS POKO8 XP AHEHUA.
Knrouesvie cnoea: okucienue, npo2ro3upo8aHue cporl XpaHenus.

DETERMINATION OF THE SUNFLOWER OIL STORAGE PERIOD
BY THE ACCELERATED METHOD

A. Demidova, O. Aksenova, I. Demidov

Abstraa. Kinetics of sunflower oil is investigated at different temperatures
for Volumetric installation. The data on the oxidation rate and speed of oil self-
initiation are obtained. Prediction method of thestorage periodis developed.

The method has the following advantages: allows you to define the term pressed
together shelf life form; forecasts for periods of storage do not refer to temperature
and for anyone, it is possible to give broad guidelines store chains; the required
amount of research can be conducted within couple days rather than months,
dramatically reducing costs; the study is low-cost, because it does not require

expenses on reagents.
Keywords: oxidation, prediction of the retention period.

Introduction. Domestic and international ©ood industry dramatically
needs to develop the methods of accelerated determination of the terms of
ood storage.

This especially can be applied to food containing fat phase,
especially because ofits short term of storage.

As you know, the process of oils and fats oxidation can be divided
into several stages. Oxidation is slow in the first stage, with the formation of
mainly primary products of hydro peroxides oxidation. This is so called
induction period. The end ofthis stage coincides with the end ofthe storage
period of a fat-containing product. Then the oxidation stage begins, during
which the hydroperoxides like avalanche accumulate and begin to form
secondary oxidation products - aldehydes, ketones, hydroxyl acid, etc. At
this stage, in the product hazardous to human health compounds appear very
quickly, so that it is no longer a food product.

Analysis of recent research and publications. At present, there is
no simple reliable method of accelerated study periods of oils and fats
storage. There are the Pllowing instrumental methods: 2-TBA-test, diene
conjugates determination, OIT determination using Ransimat equipment,
Oxidograph, Omnion OSI, FIRA-Astell. SCA, HPLC and other methods
have a number of significant fundamental flaws [1-5]. Equipment, which
these methods require is quite expensive, and only few domestic producers
may buy it.
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The purpose of the article is to develop and test a universal method
for determining the induction period of oil or fat which would be
characterized by the ©llowing features:

— Low speed of research - during a day (nowadays it takes several
weeks to months to determine the terms of storage);

— versatility for any oil or fat that contains antioxidants ofnatural or
synthetic origin or has them in its composition;

— simplicity of research;

— low cost of equipment;

— the ability to create prognostic model.

The main material research. The research was carried out on
Volumetric installation (Fig. 1) according to the radical chain mechanism of
lipid oxidation, described in [6]. A sample sunflower refined deodorized oil

was used.
"r

}cn

Fig. 1. equipmentfor measuring oxygen uptake (1 — reactor
2 — glass capillary, 3.5 — one-pass faucet, 4 — three-way faucet,
6 — measuring burette 7 —leveling vessel)

The method provides the determination of the dependence of a
number of absorbed oxygen on time. The obtained kinetic curves allow to
determine the period ofthe sample’s induction (in Fig. 2 it equals 36 min.).

To predict the period of oils storage, be aware that they are kept at
different temperatures, so you need to determine the self-initiation speed.
The rate of self-initiation can be determined as the ratio of the oxidation
speed to the initiation speed:

VVc = \V0 /Wi~
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Fig. 2. The kinetic curve of sunflower oil oxidation
at the research temperature of 90° C and the amount
of AIBN initiator 04 ml

The initiation speed may be determined by adding di fierent amounts
of initiator or inhibitor to the sample. We used the method of adding
different amounts ofinitiator oxidation - azodiizobutronitryl acid dissolved
in xylene (the solvent that is not oxidized).

The oxidation speed periods of induction were determined by the
sample oils obtained on condition of different amounts of oxidation
initiator. To determine the sel f-initiation speed, it is necessary to determine
oxidation speed and initiation of oil sample initiation at different
temperatures. The research was conducted at temperatures of 90, 80 and
70°C. For each temperature the period ofthe sample induction on condition
of different amounts of oxidation initiator was determined. The results of
the research are presented in Table.

Dependence of the oxidation speed on initiation speed in the so-
called Arrhenius coordinates we obtain by the following logarithm table
data. This graph (Fig. 3) is self initiation speed value. Due to its
extrapolation to lower 70...90°C (temperature of the research) temperature,
self initiate speed value can be obtained, thus determining the term of the
sample storage.
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Table
Kinetic data of sunflower oil sample oxidation

The temperature of | The speed of initiation The speed of oxidation
research, °C W;, mol /I's W, mol /I's
90 2,8%10° 7,4%10°
90 3,5%10° 9,1*10°
90 4,9%10° 9,8%10°
80 4,3%10” 2,33%10°
80 8,5%10" 2,44%10°
80 1,1¥10° 2,66%10°
70 8,2%10” 1,2%10°
70 2,2%10” 1,5%10°
70 5.2%10° 1,7*10°

>

Wy

Fig. 3. The relationship between initiating speed
and speed of oxidation of the sample oil in Arrhenius coordinates

To test the experimental data obtained at high temperature
(70...90°C), it is necessary to determine the kinetics ofoxidation ofthe oil
samples at normal temperature. For this purpose, peroxidation number of oil
which is stored in an open vessel, exposed to light and oxygen, at ambient
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temperature 24°C is determined. Data, obtained from the scientific
literature, demonstrate that in the initial period of oxidation, peroxide
compounds accumulate. The number of secondary oxidation products
during this period does not increase by more than 20%, so it is quite correct
to use the data of accumulating only peroxide compounds.

Conclusions. The method with the Bllowing advantages was
developed:

— it enables to determine the terms of storage of the sample in a
short time;

— it forecasts the periods ofstorage including any temperature, so
it is possible to give broad recommendations trading nets;

—  the required amount of research can be conducted over two
days, not months. This greatly reduces labor costs;

—  The cost of research is low, so it does not require the expenses
on reagents.

List of sources / References

1. Gabbler, D.M., Jones S.J., Mandigo R.W. (1997) "Adaptation of
microplate reader for measuring oxidative rancidity in meat products", J. Am. Oil
Chem. Soc.,No. 62 2), pp. 193-198.

2. Tan, C.P., Cheman Y.B. (1999) "Quantitative differential scanning
calorimetric analysis for determining total polar compounds in heated oils", J. Am.
Oil Chem. Soc.,No. 76 (9), pp. 1047-1057.

3. Hammond, E.W. (1993) "Chromatography for the Analysis of Lipids",
CRC Press.

4. Wu, Z., Robinson D.S., Domoney C. (1995) "High-performance liquid
chromatographic analysis ofthe products oflinoleic acids oxidation catalysed by pea
seed lipoxygenases", J. Agric Food Chem.,No.43 (2),pp. 337-342.

5. Gertz , C. (2001) "Routine analysis of deep-frying fats and oil", Lipid
Technology,No. 13 (2),pp.4447.

6. Ymkanosa B. H. CraOunapHOCTP JIWMIOUAOB MHIIEBBIX MNPOAYKTOB /
VYumkanosa B. H.— M. : Arponpomusnar, 1988.—152 c.

Ushkalova. V. (1988), The stability of lipid food [Stabilnost lipidov
pischevyih produktov], Agropromizdat, Moscow, 152 p.

JemunoBa Anacracist Os1excaHapiBHa, KaH/I. TEXH. HayK, acHCT., kaderpa
TEXHOJIOTI XHpiB Ta MPOXYKTiB OpoxinHs, HarioHanbHUi TeXHITHUH YHIBEpCATET
« XapKiBCHKAW TOJITEXHIYHIH 1HCTHTYT» . Anpeca: Byn. Opyme, 21, M. Xapxkis,
Vkpaina, 61002. Texn.: 0505764056; e-mail: kzosya@yandex.ru.

JlemugoBa AHacracusi AJIeKCAHAPOBHA, KaHJA. TEXH. HayK, acCHUCT.,
kadenpa TEXHOIOIMM JKHPOB W MpOAYKroB Opoxenus, HaunoHanbHbINH
TEXHUYECKUN YHUBEPCUTET « XapbKOBCKUM TOMUTEXHUIECKUN MHCTUTYD» . Anpec:
yn. Opyme, 21, r. XappkoB, Ykpamna, 61002. Tem.. 0505764056; e-mail:
kzosya@yandex.ru.

391



Demidova Anastasia, PhD. tehn. sciences, as., Department of Technology
of fats and fermentation products of the National Technical University "Kharkiv
Polytechnic Institute". Address: Fmunze str., 21, Kharkiv, Ukraine, 61002. Tel.:
0505764056; e-mail: kzosya@yandex.ru.

AxcenoBa Ounena ®enopiBHa, KaH/A. TEXH. HAyK, 0L, kKadeapa 3araabHOi
Ta Xap4oBOi XiMil, XapKiBCbKUI JepXk aBHUIT yHIBEPCUTET Xap4yBaHHS Ta TOPriRTi.
Anpeca: Byn. KJ'IO‘{KIBCLKa 333, m. XapkiB, Ykpaina, 61051. Ten.: 0505764056
e-mail: aeph@mail.ru.

AxcenoBa Enena ®@eropoBHa, KaH/I. TeXH. HayK, J0II., Kadeapa oOmeil u
MUIEBON XWMHM, XapbKOBCKMI TIOCYyJapCTBEHHBIH YHUBEPCUTET NUTAHUS U
toproeiau. Anpec: yn. Kmoukosckas, 333, r. XapwkoB, Ykpauna, 61051. Ten.:
0505764056; e-mail: aeph@mail.ru.

Aksenova Elena, PhD. tehn. Sciences, Assoc., Department of General and
Food Chemistry Kharkiv State University of Food Technology and Trade. Address:
Klochkovskaya str., 333, Kharkov, Ukraine, 61051. Tel.: 0505764056; e-mail:
aeph@mail.ru.

Jemunos Irop MuxonaiioBu4, a-p. TexH. Hayk, mpod. kadeapa
TEXHOJIOTI XHPiB Ta MPOXYKTiB OpoxinHs, HarioHanbHui TeXHITHUH YHIBEpCATET
« XapKiBCBKAW MOJITEXHIYHHHA 1HCTUTYT» . Amneca Bvi. @nvmse, 21, M. Xapxkis,
VYkpaina, 61002. Texn.: 0505764056; e-mail: demigon(@rambler.iu

Jdemuno Hropr HukomaeBuwd, a-p TexH. Hayk, npod. xadempa
TEXHOJIOTUM JXHMPOB M MPOAYKIOB OpoxeHHsd, HainmoHaIbHBIA TeXHWYeCKUil
YHUBEPCUTET « XapbKOBCKUN MOJMTEXHUYECKUI HHCTUTY D> . Anipec: vi. Dovmse, 21,
r. XapbKoB, Y kpanna, 61002. Ten.: 0505764056; e-mail: demigon@rambler.m

Demidov Igor, Doctor. tehn. Sciences, prof, Department of Technology of
fats and fermentation products of the National Technical Univesity "Kharkiv
Polytechnic Institute" Address: Frimze <tr.,, 21, Kharkov, Ukraine, 61002. Tel.:
0505764056; e-mail: demigon@rambler.ru

Pexomenoosano do nyonixayii 0-pom mexu. nayk, npog. B.M. Muxaiin osum .
Ompumano 15.032015. XJ[VXT, Xapxis.

VK 664.6

TEXHOJIOTI'TA NPAHUKOBUX BUPOBIB,
3bATAYEHUX KYH)KYTHHUM I KEAPOBUM IIIPOTOM

M.®. KpaBuenko, H.JO. SIpomenko

Poszenanymo nanpamu noninuienns xapyosoi yinnocmi  60powHAHUX
KoHOUmMepcokux eupodis. Hasedeno pesynvmamu 00C1iodceHb XIMIUHO20 CK1ady
NPAHUKIE 13 KVHICYMHO20 Mda Keopo8ozo wpomy ma 3MiHu, wo 8i00)8aomsci
CKadi Yyux eupoobig. Yananosneno onmumaivhe cniggioHouleHHs KOMNOHEHMI8 )
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