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AHoTamist. Y po0oTi JOCTIHKEHO 1HAYKIIHHII Tepio]] OKUCHEHHS IIPECOBHX OJIiif 03UMOTO Ta SPOBOTO TiOpHAIB paricy, BU3HAYE-
HO BMICT aHTHOKCHJIQHTIB Ta TEPMiH MPHAATHOCTI Ol 0 CTIO’KMBaHHS. KOHILIEHTpallisi aHTHOKCHIAHTIB y TepepaxyHKy Ha TOKO(EpoI B
omii s[poBoro pinaxy craHoButh 50,3 Mr %, B ol 03uMoro pimaky — 54 mr % IIpoBeneHi HOCTILKEHHS CBiIYaTh, MO PITAaKOBa OJisd,
oJlepkaHa 13 HAaCIHHS O3UMOTO Ta SPOBOTO TiOpHAy, Mae TPUBAJIMI TEPMiH MPUIATHOCTI JO CIIOKHBAHHS Ta BUCOKY aHTHOKCHIAHTHY
31aTHICTh. CTIMKICTD PilaKkoBOi OJIii IO OKMCHEHHS BU3HAYAETHCS OCOOMMBOCTSIMH 1i JKUPHOKHCIIOTHOTO CKJIa/ly Ta BMICTY TOKO(EpOITiB i
X cHHepricTiB. AHTHOKCH/IaHTHA 3[IaTHICTb OJIii 3 O3MMOTO PiIlaKy, OAep>KaHOi METOZOM XOJIONHOTO MPECYBaHHS, A0 BUIA B TTOPIiB-
HSIHHI 3 @HTUOKCU/IAHTHOIO CTIHKICTIO 10 OKMCHEHHSI OJIii 3 SIPOBOTO PillaKy.

KumrouoBi ci1oBa: npecoBa pirtakoBa oiist, AHTHOKCHIaHTH, OKUCHEHHSI, IEPOKCHIM, IHAYKIIHHNI epio/, TePMiH PHAATHOCTI

AnHoranus. B paboTe ncciieqoBaH HHIYKIMOHHBINA TIEPUOJ] OKHCIEHHS IIPECCOBBIX MAcesl 03UMOI0 M SPOBOr0 THOpH-
JIOB parica, ONpeIEeeHbl COAEPKAHNE aHTHOKCHIAHTOB U CPOK FOJHOCTH Macell K notpebnenunto. KoHIeHTpanys aHTHOKCH 1a-
HTOB B IIepecyeTe Ha TOKo(depoiI B Maciie spoBoro parca coctasisieT 50,3 mr %, B maciie o3umoro parnca —54 mr % IIpoBeneH-
HbIE UCCIIEIOBAHUS [TOKA3BIBAIOT, YTO PAIICOBOE MACJIO, IMOJYYEHHOE U3 CEMSH O3MMOIO U SIPOBOrO THOpHUIA, UMEET JIJIUTEIb-
HBII CPOK TOJHOCTH M BLICOKOM aHTMOKCHJIAHTHOM CIIOCOOHOCTh. Y CTONYMBOCTE PaliCOBOIO Macja K OKMCIIEHHIO OIPEEIISIET-
¢l OCOOEHHOCTIMM €€ KUPHOKHUCIIOTHOIO COCTaBa U COLEPKAHUSI TOKO(EPOIIOB ¥ MX CHHEPTUCTOB. AHTUOKCHUJAHTHAS CIIOCO-
OHOCTH Maciia U3 03UMOT0 parca, MOJyUYCHHOTO METOIOM XOJIOJHOIO MPECCOBAHMUS, HECKOJIBKO BBIIIE 110 CPABHCHHIO C aHTHO-
KCHIaHTHOM yCTOWYHMBOCTBIO K OKHUCIICHUIO Macia U3 spOBOrO parca.

KiroueBble €j10Ba: MPecCOBOC ParcoOBOC MAclio, aHTHOKCHIAHTHI, OKUCICHUE, MEPOKCUIBI, WHAYKIIMOHHBIA MEPHOI,
CPOK XpaHCHUS

Introduction logical values of rape oil are caused by its composition,

. ) first of all by fatty acid composition. High oleic acid
. Rape is a one of the most 1mportant a}nd PEISpec-  content in rape oils of modern varieties increases its
tive plant for oil world production. Nutritive and bio-  oxidation stability that, in turn, gives possibility for oil

Xap4oBa HayKa 1 TEXHOJIOTIs 33 1(30)*2015



Ximia xapuyoeux npodykmie i mamepianie. Hoei eudu cuposuHu

producers to guarantee the long shelf life of rape oil
[1,5,6].

Main part

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, monoun-
saturated 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.

Literature review

Wide using of edible rape oil had become possi-
ble 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 undesira-
ble 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 on-
cological diseases. Content of ®-3 and ®-6 polyun-
saturated fatty acids, which sufficiently higher compar-
ing 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 radi-
cals. 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 [4,8-11].

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 proper-
ties, its antimutagenic property is higher relatively a-
tocopherol and flavonoids. This substance was not de-
tected 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.
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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. at 45 °C i
75 °C. The different perforation diameters of attach-
ment (4 and 6 mm) for oil cake output were used dur-
ing pressing.

Moisture and volatile compounds content were
determined according to National and ISO
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 ISO Standard 4350:2004, the color val-
ues—  according to  National and  ISO
Standard 4568:2006, iodine values — according to Na-
tional and ISO Standard 3961:2004.

The investigated samples have been saving in a
glass packings at 20+2 °C. The samples were with-
drawing for analysis every 7 days. Peroxide value de-
terminations were carried out until they reach
10 mMol%20/kg.

Induction period of initiated oxidation and deter-
mination of antioxidants concentrations were investi-
gated according to [15], that means to measure the de-
pendence 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 sub-
stances in presence of inhibitors of third type (accord-
ing to [18]), which breaking the chains reacting with
free radicals the content of oxidation inhibitors are
proportional to induction period on the curve of initiat-
ed oxidation of investigated substances in model condi-
tions [16-18]. The antioxidants concentrations were
calculated according to:

f[InH]
T = 1
_— M
whence it follows:
Ix[AIBH], x (1—¢ ")

= 0,48 x[AIBH], x (1—0,9999),

where T — induction period, s; [InH] — molar concen-
tration 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 610
>¢!, 1/f= 048 (1 — radicals quantity from one initiator
molecule, f— inhibition coefficient equal to quantity of
chains breaking by one antioxidant molecule).

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
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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.

Table 1 — The physico-chemical properties
of obtained rape oils

Investigated oils had high content of B-tocopherol
(67,4 — 73,1 % from common content of tocopherols),
which had most prominent antioxidant properties pre-
venting oxidation of polyunsaturated fatty acids. The
content of a-tocopherol, which has the highest biologi-
cal activity, was 26,9 — 32,6 % (from common content
of tocopherols).

Value Spring rape oil | Winter rape oil Peroxides accumulation in investigated oils were
Colour value, mg 450,05 5040,03 estimated as peroxide values increase during storage
J,/100 ml (fig. 1).

Acid value, mg The dynamic peroxide values increase have
KOH/g 1,06+0,02 0,84+0,02 shown that oil from seeds of spring rape had a little
Peroxide value, higher oxidation rate (especially during first 14 days) in
mMol%O/kg 1,8+0,02 0,76+0,02 comparison to oil from winter rape seeds. After 74 days
iodine value, g storage of oil samples the peroxide values were 10, 3
J/100 g 118+0,03 118+0,03 mmol %O/kg and 11,8 mmol %4O/kg for winter and
l\iloisture A voin spring rape oil respectively.
tile compounds 0,240,01 0,2+0,01
content, %
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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 de-
pendence of predicted peroxide value and shelf life
from storage time for spring (3) and winter (4) rape oil:
Y =0,889x - 1,3308 3)
Y =0,9845x - 0,3308 “4)

where x is a storage time, days.

The induction periods of oxidation were detect-
ed for the determination of antioxidant activities of in-
vestigated sample of rape oils (fig. 2). During induction
period presented in oil antioxidants, have been connect-
ing the free radicals of polyunsaturated fatty acids and
thus preventing increase of their oxidation rate. Calcu-
lated induction periods were 27 and 29 min for spring
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Fig.2. Initiated oxidation curves of cold press rape oil.
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Using the values of induction periods of investigat-
ed oils we have calculated the antioxidants concentra-
tion. They were 50,3 mg % and 54 mg % (calculated to
tocopherols) for spring and winter rape oil respectively.

75
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55 4
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20 -

72

Shelf life, days

snring rane oil

winter rane oil
Fig. 3. Shelf life of press oils from spring and winter

rape seed varieties.

The data obtained have shown that winter rape oil
had longer induction period and it could be the result of

References:

higher antioxidants and their synergists content in win-
ter rape oil than in spring rape oil.

Higher antioxidants content in winter rape oil, ob-
tained 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 an-
tioxidants and their synergists. Oxidation stabilities of
oils from spring and winter rape varieties were very
closed as well as the content of their native antioxi-
dants.
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