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Abstract The induction periods of oils oxidation were investigated in this work. The antioxidants content in oils
of spring and winter rape varieties were calculated and oil shelf life was determined. Obtained data have shown that
winter rape press oil had higher oxidation stability and longer induction period and it was the result of higher
antioxidants and their synergists content in winter rape oil than in spring rape oil. The shelf life measured as time when
peroxide value have reached 10 mmol }20/kg was 72 and 64 days for winter and spring rape oil, respectively.
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AHoTamnis. B po0oti mociimkeHo iHAYKIIHHIA Tepio]] OKUCHEHHS OJil, pO3paxoBaHO BMICT aHTHOKCHIIAHTIB y
OJIiSIX 3 HACiHHS O3MMOTrO Ta SPOBOrO pillaKy Ta BH3HAYEHO TEPMIiH MPHUAATHOCTI ONil 1o crnokuBaHHs. [IpoBeneHi
JIOCIIZPKEHHS! 1)l MOXKJIMBICTh BUSIBUTH OUIBII BUCOKY TPHUBANIICTh IHAYKI[IHHOTO NEepioAy OKUCHEHHS Ta CTIHKICTb 110
OKHMCHEHHSI IIPECOBOI 0JIi1, BUJIY4EHOI 3 HACIHHS 03UMOTO piMaKy, i 1ie 3yMOBJICHO BUIMM BMICTOM aHTHOKCHJIAQHTIB Ta
ix cuHepricTiB y Hii. TepMiH npuaaTHOCTI OJiH JI0 CIIO)KMBAHHS, BU3HAUEHHUH SK MEPioJ] MPOTIrOM SIKOTO 3HAYEHHS
nepokcuaHoro yuciaa gocsrano 10 mmonb %O/k, craHOBUB 72 Ta 64 m00M Ui MPECOBOI OJIii 03UMOr0 Ta SIPOBOTO
pinaky BiJIOBIIHO.

Karouosi cioBa: mpecoBa pimakoBa oulisi, aHTHOKCHJIAHTH, OKHUCHEHHS, NMEPOKCHIM, IHAYKIIHHUII mepion,
TEPMiH IPUAATHOCTI

AnHoTanusi. B pabore uccienoBaH WHIYKIMOHHBIM IEPHOJ OKHCIEHHS Macell, pPacCUMTaHO COAEpIKaHUe
AHTHOKCH/IAHTOB B Macjax M3 CEMSH O3MMOTO M SPOBOTO parica M ONpeAeieH CPOK TOJHOCTH Macell K IOTPEOJICHHIO.
[TpoBenenHble Uccne0BaHUS Jadl BO3MOXKHOCTD BBISIBUTH OOJiee BBICOKYIO YCTOWYHMBOCTH K OKHCJIEHHIO ITPECCOBOTO
MacJia, U3BJICYEHHOr0 U3 CEMSIH 03MMOT0 Parica, U 3T0 00yCJIOBIIEHO 00Jiee BRICOKMM COJIEP)KaHUEM aHTHOKCHUIAHTOB U
cUHeprucToB B HeM. CpoK rOZHOCTH Macell K MOTPeOJICHUIO, ONPe/IeIeHHbI Kak BpeMsi B TeUeHHE KOTOPOTro 3HAUSHHE
MEPOKCHIHOTO Yucia gocturano 3Hauenus 10 mmounp %20/kr, coctaBui 72 U 64 CyTOK /I Macia O3UMOTO U SIPOBOTO
parica COOTBETCTBEHHO.

KaioueBble ciioBa: IpeccOBOE paricoBoe Macjo, aHTHOKCHIAHThI, OKHUCIICHHE, MEPOKCHUJIbI, WHIYKIIMOHHBIH
MepUO/I, CPOK XPAHEHHUS

Introduction Rape is a one of the most important and perspective plant for oil world production. Nutritive and
biological values of rape oil are caused by its composition, first of all by fatty acid composition. High oleic acid content
in rape oils of modern varieties increases its oxidation stability that, in turn, gives possibility for oil producers to
guarantee the long shelf life of rape oil [1,5,6].

Problem formulation Now the rape oil is a one of the most popular in Europe as edible oil. It is very valuable
vegetable oil and has balanced composition of saturated, monounsaturated and polyunsaturated fatty acids. But rape oil
has not a great demand in Ukrainian consumers due to some causes. First of all, traditional using of sunflower oil as
vegetable oil in Ukraine. Secondly, there are not sufficient information and popularization of such kind of vegetable oil
as rape oil between consumers in our country. And finally, rape oil is almost absent on our consumers' market.

Thus the purpose of our work was to investigate the properties of rape oil, that was obtained by cold pressing
from seeds of spring and winter rape varieties.
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Literature review Wide using of edible rape oil had become possible since 1961 year, when new rape varieties,
which did not contain erucic acid negatively influencing on human organism, were selected in Canada [2,7,9].

When compare with another vegetable oils rape oil contains lower saturated fatty acids, a lot of vitamin E,
preserves transparency for a long time and undesirable smell of oil does not appear under oxygen influence [3,6].

Rape oil exhibits antioxidation properties and this can be used for prevention of cardio-vascular and oncological
diseases. Content of ®-3 and w-6 polyunsaturated fatty acids, which sufficiently higher comparing with another
vegetable oils, determines very high nutritive value of this oil [13, 14]. Rape oil is a real leader for vitamins E content,
this vitamin is a nature antioxidant, which protect living cells from free radicals. Additionally, rape oil contains vitamin
K, that is very important for borne tissue health and provides normal blood coagulation. Rape oil can be used for
frying, as salad dressing and also for baking [4, 8, 9, 10, 11].

It was shown also that high biological value of rape oil from seeds of modern rape varieties caused by such
phenolic substances content as sinapic acid and its derivatives [12]. Very important sinapic acid derivative is canolol 4-
vinil, 2,6-dimetoxyphenol. Canolol is a very strong antioxidant, has anticancerogenic properties, its antimutagenic
property is higher relatively a-tocopherol and flavonoids. This substance was not detected in rape seeds but it was
created during rape seeds processing due to decarboxylation of sinapic acid [13]. Thus this substance appears only in
raw rape oil. Moreover the authors of this work have detected a new phenolic substances in rape oil and its deodistilate,
mainly canolol dimers and threemers which have very high antioxidation capacity.

Main text

Materials and methods Rape seeds of spring and winter rape varieties were obtained from Lembke selection
(Germany). In particular, hybrids Artus and Calibr were investigated. The rape oils were obtained by cold pressing.

Moisture and volatile compounds content were determined according to National and 1SO Standard 662:2004,
tocopherols content — according to National and ISO Standard 9936:2004. The peroxide values were determined
according to National and ISO Standard 3960-2001, the acid values — according to National and 1SO Standard
4350:2004, the color values — according to National and 1SO Standard 4568:2006, iodine values — according to
National and 1SO Standard 3961:2004.

The investigated samples have been saving in a glass packings at 20+2 °C. The samples were withdrawing for
analysis every 7 days. Peroxide value determinations were carried out until they reach 10 mMol'20/Kkg.

Induction period of initiated oxidation and determination of antioxidants concentrations were investigated
according to [15], that means to measure the dependence the mass of oxygen absorbed by oil from time during initiated
oxidation at 80°C. This method gives possibility to determine the molar concentration antioxidants in fats (oils) in the
range (1-20)-10™* mol/I with confidence interval of relative variance (2-8) % at confidence probability 0,95.

At chain free radicals oxidation of organic substances in presence of inhibitors of third type (according to [18]),
which breaking the chains reacting with free radicals the content of oxidation inhibitors are proportional to induction
period on the curve of initiated oxidation of investigated substances in model conditions [16-18]. The antioxidants
concentrations were calculated according to:

_— flInH]
Vi
whence it follows:
1x[AIBH], x (1—e ™)
f

where 1 — induction period, s; [InH] — molar concentration of inhibitors; Vj — rate of free radicals initiation by
initiator, [AIBH], — initial initiator concentration, mol/l, K, — constant of initiator breaking rate at 80 °C equal 6 - 10
¢, 1/f = 0,48 (1- radicals quantity from one initiator molecule, f — inhibition coefficient equal to quantity of chains
breaking by one antioxidant molecule).

Results and Discussion The physico-chemical values of rape oils obtained from spring and winter rape varieties
by cold pressing are shown in Table 1. The data obtained have demonstrated that these values were much closed. But
nevertheless acid and especially peroxide values of winter rape seeds were lower relatively oil from spring variety. Such
differences could be due to seeds quality and due to particularities of chemical composition of winter rape seeds too.

Investigated oils had high content of  — tocopherol (67,4 — 73,1 % from common content of tocopherols), which
had most prominent antioxidant properties preventing oxidation of polyunsaturated fatty acids. The content of o —
tocopherol, which has the highest biological activity, was 26,9 — 32,6 % (from common content of tocopherols).

!
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Table 1. The physico-chemical properties of obtained rape oils

Value Spring rape oil Winter rape oil
Colour value, mg J»/100 ml 45+0,05 50+0,03
Acid value, mg KOH/g 1,06£0,02 0,84+0,02
Peroxide value, mMol'20/kg 1,840,02 0,76+0,02
iodine value, g J2/100 g 118+0,03 118+0,03
Moisture and volatile compounds 0,2+0,01 0,2+0,01
content, %

Peroxides accumulation in investigated oils were estimated as peroxide values increase during storage (fig. 1).

The dynamic peroxide values increase have shown that oil from seeds of spring rape had a little higher oxidation rate
(especially during first 14 days) in comparison to oil from winter rape seeds. After 74 days storage of oil samples the

peroxide values were 10, 3 mmol %20/kg and 11,8 mmol ¥20/kg for winter and spring rape oil respectively.

Fig. 1. Peroxide values changes of spring rape oils during storage

Approval of investigation data

Using of mathematic treatment of kinetics of oxidation degree changes we have got the next dependence of
predicted peroxide value and shelf life from storage time for spring (1) and winter (2) rape oil:

Y =0,889x - 1,3308 1)

Y =0,9845x - 0,3308 (2) , where x is a storage time, days.
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The induction periods of oxidation were detected for the determination of antioxidant activities of investigated
sample of rape oils (fig. 2). During induction period presented in oil antioxidants, have been connecting the free radicals of
polyunsaturated fatty acids and thus preventing increase of their oxidation rate. Calculated induction periods were 27
and 29 min for spring and winter rape oil respectively.
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Fig.2. Initiated oxidation curves of cold press rape oil.



Using the values of induction periods of investigated oils we have calculated the antioxidants concentration. They
were 50,3 mg % and 54 mg % (calculated to tocopherols) for spring and winter rape oil respectively.

The data obtained have shown that winter rape oil had longer induction period and it could be the result of higher
antioxidants and their synergists content in winter rape oil than in spring rape oil.
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Fig. 3. Shelf life of press oils from spring and winter rape seed varieties.

Shelf life, days

Higher antioxidants content in winter rape oil, obtained by cold pressing, obviously results in longer shelf life
which was 72 days at the presence of light and air (fig. 3). At the same time spring rape oil had also the high antioxidant
stability during storage and its shelf life was 64 days.

Conclusions Our data have demonstrated that oils of spring and winter rape varieties had long shelf life and high
antioxidative capacity. Oxidation stability of rape oils depended from fatty acids composition, content of antioxidants
and their synergists. Oxidation stabilities of oils from spring and winter rape varieties were very closed as well as the
content of their native antioxidants.
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INVESTIGATION OF ANTIOXIDANT PROPERTIES OF RAPE PRESSING

OlIL
V.V. Mank, T.T. Nosenko, T.A. Voloschenko

Extended abstract Rape is a one of the most important and perspective plant for oil world production, and rape
oil has a high biological value due to high ratio of ®-3: w-6 polyunsaturated fatty acids. Quality parameters of rape oil
obtained by cold pressing from rape seeds of spring and winter varieties have been analyzed in this work. It was shown
that rape oils obtained by cold pressing had low content of free fatty acids and unessential content of peroxide
substances. The induction period and antioxidant concentration in oils from spring and winter varieties have been also
studied in this work. The data obtained have shown that antioxidant stability of winter rape oil obtained by cold
pressing was slightly higher than stability of spring rape oil.

Posmnpena anoranis Pimak € ofHi€ro 3 HaWOUIbII HIHHMX 1 NMEPCHEKTUBHHUX KYJIbTYp IS BUPOOHHMIITBA
pociuHHOI Oii, a pimakoBa OJIisi Ma€ BUCOKY OIOJIOTIYHY LIHHICTh, 3yMOBJICHY BHUCOKHM CITIBBIIHOLICHHIM ©-3:m-6
MOJIHEHACUUSHUX JKUPHUX KHUCIOT. B nmaHiii poOGOTI mpoaHami30BaHO MOKa3HUKM SIKOCTI PIMakoBOi ouii, BHIIy4eHOT
METOJIOM XOJIOZIHOTO IPECYBaHHS 13 HACIHHS 03UMOTIO Ta sIpOBOroO TiOpuiB pinaky. BeraHoBneHo, 110 oaepxaHi ouii
MAalOTh HU3BKHI BMICT BUIBHHX JKUPHUX KHCJOT Ta HeCYTTeBI/Iﬁ BMICT NEPOKCUAHUX CIOJIYK. B p060Ti Z[OCJ'IiI[)KeHO
TaKOX IHOYKUIAHUHA Tepiof Ta KOHICHTPAIF0 aHTHOKCHIAHTIB Y OJiSIX 3 HACiHHA O3MMOTO Ta SIPOBOTO PIlaKy.
[IpoBeneHi AoCHiIKEHHS CBiA4YaTh, IO AHTHOKCHJAHTHA 3JATHICTh OJIl 3 O3MMOTO pilaKy, OAEp:KaHOi METOIOM
XOJIOMHOTO TIPECYBaHHS, JEIIO BUINA B IOPIBHSHHI 3 aHTHOKCHIAHTHOIO CTIHKICTIO O OKHUCHEHHS OJil 3 SIPOBOTO
pinaxy.
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