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AHoTanisi. Po6ota TpuCBsUeHa IOCTIIKEHHIO BMICTY O0i0JOTIYHO aKTHBHHX KOMITOHEHTIB Ta CTIHKOCTI 10
OKHCHEHHS 0OJii 13 HeTpaAMIiHOI CUPOBMHH — BOJOCHKHX TOpIXiB Ta HaciHHs rapOy3iB. BuBueno Bmict docdominizis,
KapOTHHOIIB, XJIOPO(DLUIIB, TOKOPEPOSIB Ta CTEPOJIIB, a TAKOXK CKJIA[ KUPHHUX KHCIOT Ta TOMOJIOTIB TOKO(EpOJIiB,
KHCJIOTHICTB 1 OKMCHIOBaJIbHY CTaOUIBHICTD Y IOCIIPKYBaHHUX 3pa3kax odjii. ['opixoBa Ta rapOy30Bi 0JIil MICTATh 3HAYHY
KUIBKICTh TIOJIIHEHACMYEHUX XKMPHUX KHCIJIOT, 30KpeMa, TOopixoBa OJIisi MICTHTh JIIHOJIEHOBY KHUCJIOTY 1 OJHM3bKe 1O
PEKOMEHIOBAaHOTO CITIBBIJHOIICHHS ©-3:00-6 IOJIHEHACHYEHUX >KHPHHUX KHCJIOT. Y >KUPHOKHCIOTHOMY CKJIai
rapOy30BOi OIii TepeBakarouuMu OyiH JIiHOJeBa (IOJIiIHEHacH4eHa, ®-0) Ta oneiHoBa (MOHOHEHACHUYEHA) XXHPHI
KHCJIOTH, CyMa HaCHYCHHX XUPHHUX KHUCIOT OyJia BTPHYi BHIIOI0, HIX Y TOPixoBii. JlocmimkyBaHi 3pa3ku onii Maixe
HE BIAPI3HSUIACH 32 3arajlbHAM BMICTOM TOKO(EpOIiB, MPOTE PI3HUII B CKJIAJI TOMOJIOTIB TOKO(EpOIiB Oyina JOCUTH
CYTTEBOIO, a caMe — [B-TOoKogepos OyB OCHOBHAM TOMOJIOTOM Y TOPIXOBIH 0Jii, a 0-ToOKOodepon — B OMil i3 HACIHHA
rapOy3iB, BiIMOBiAHO. KHCIOTHICTE MOCTIIKEHNXK 3pa3KiB Ol 3pocTana JOCUTh MIBHAKO, JOCSTAIOYU 3HAYCHHS 4 MT
KOH/r mpotsirom 63 1 70 ni6 st ropixoBoi i omii i3 HaciHHst rapOys3iB, BiamoBigHo. OKHCHIOBAILHY CTaOlIBHICTH
JOCIIKEHUX 3pa3KiB OJii JOCHiKyBadM 3a 3MIHOIO 3HAYEHHS MEPOKCHIHOTO 4Huciia mpotsaroM 98 mib 36epiraHus.
He3Baxxaroun Ha BHCOKHI BMICT IOJIIHEHACHYCHUX JKUPHUX KHCIOT 1, 30KpeMa, JIIHOJICHOBOI KHCIOTH B TOPiXOBiH oIIii,
BHSIBJICHO, W10 IHAYKIIAHUN TMepioJ; OKMCHEHHS OJii, BU3HAYCHHWH SIK TMOYATOK 3POCTAHHS MEPOKCHUIHOTO YHCTA,
cTaHoBUB 56 mi6. TpuBamicTe IHAYKIIHHOTO MEepioly OKUCHEHHA ouii i3 HaciHHA rapOy3iB Ta ii TepMiH MPHIATHOCTI
cranoBwid 70 Ta 98 mi0, BIAMOBIAHO, B TOW Yac SIK TEPMIH MPUIATHOCTI TOpixoBoi oiii ctanoBuB 90 ni6. bk Bucoka
CTIHKiCTh rapOy30B0Oi 0JIii 0 OKHCHIOBAJIBHOTO INICYBaHHS 3yMOBIICHA, IEPII 3a BCE, )KUPHOKUCIOTHUM CKJIAJO0M MLi€l
oJiil, a caMe BUCOKMM BMICTOM HACHUYEHHX Ta MOHOHEHAaCHUYECHHUX >KUPHHUX KHCIIOT Ta MaikKe BJBIYl HIDKYMM BMICTOM
MIOJTIHEHACUUCHUX JKUPHUX KHUCIIOT MOPIBHSAHO 13 TOPiXoBoro omiero. OOMABI 0J1ii MOXKHA PO3MIIAIATH SIK IIHHE JHKEPEIIOo
MIOJTIHEHACHYCHUX KUPHUX KUCIIOT, aHTHOKCHJIAHTIB Ta BITAMIHIB JJIsl XapuyBaHHS HACEJICHHS.

KutiouoBi ciioBa: ropixosa oisi, rapOy30Ba 0isl, TOKOQEPOH, aHTHOKCHIAHTH, OKHCHIOBAJIbHA CTIHKICTh
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AHHOTAUMsA. Pabora MOCBAIICHA HCCICIOBAHUIO COACPYKAHHS OWONOrMYECKH AKTHUBHBIX KOMIIOHEHTOB H
CTOMKOCTH K OKHCIICHHIO Macel M3 HeTPaJMIHOHHOTO CHIPhS — TPEIKHX OpeXOB M ceMsAH THIKBBL lccienoBaHo
conepanre (GochOTUIMHIOB, KAPOTHHOHUIOB, XJIOPO(UIIIOB, TOKO(PEPOIOB U CTEPOJIOB, a TAKXKE COCTaB TOMOJOTOB
TOKO(EpOJIOB, KHUCIOTHOCTh M AHTHOKUCIHTEIbHAas CTOMKOCTH OPEXOBOTO M THIKBEHHOro Macia. OpexoBoe U
TBIKBEHHOE MacJIO COAEPIKAT 3HAYMTEIILHOE KOJIMYECTBO MMOJIMHEHACHIIIEHHBIX JKUPHBIX KUCIIOT, B YaCTHOCTH, OPEXOBOE
Macjio COJEPKUT JIMHOJEHOBYIO KHCIOTYy M HMeEeT OJM3KOoe K pPEKOMEHJIOBAaHHOMY COOTHOIIEHHE ®-3:0-6
TIOJIMHEHACHIIEHHBIX )KUPHBIX KHUCJIOT. B )KHPHOKHCIIOTHOM COCTaBe THIKBEHHOTO Maciia MPEBATMPOBAIN JMHOJIEBAs
(monMHEHACHIIEHHAs, ©-6) W oJienHOBasi (MOHOHEHACHIILICHHAS) JKUPHBIE KHUCIIOTHI, CYMMa HACBHIIICHHBIX >KUPHHUX
KUCJIOT ObUTa B TPH pa3a BHIIIE, YEM B OPEXOBOM. BakHOH OCOOEHHOCTHIO OPEXOBOTO Maciia SIBISETCS BBICOKOE
COOTHOUIEHHE ©-3:(0-6 MOJMHEHACHIIIEHHBIX JKUPHBIX KUCIOT, KOTOpoe cocTaBmwio 1:5, 4To mpakTH4Yecku OTBedaeT
PEKOMEHOBAaHHOMY JMETOJIOTaMH I MUTaHMs dYenoBeka. MccnenoBanHble 00pasibl Maciia IOYTH He OTIIMYAJIHCH 10
o0mmeMy CconepXKaHHI0 TOKO(EpOoJOB, OMHAKO pa3HHWIA B COCTaBe TOMOJOTOB TOKO(EposoB OBIIa JOBOJIBHO
CYyIIECTBEHHOH, a IMEHHO — B-TOKO(epoII OB TIaBHBEIM TOMOJIOTOM OPEXOBOTO Maciia, a 0-TOKO(Eepo — THIKBEHHOTO,
COOTBETCTBEHHO. KHCIOTHOCTH HCCIEHOBAaHHBIX O0pa3LlOB Macjia YBEIHMYMBAJIACH JIOBOJBHO OBICTPO, NOCTHUTast
s3pageHnss 4 mMr KOH/r B Tedenmnm 63 m 70 CyTOK i1 OpeXOBOTO M TBHIKBEHHOTO Maciia, COOTBETCTBEHHO.
OKHCIINTENbHYIO CTOHKOCTh HCCIIEIOBaHHBIX OOpa3lloB Maciia OLEHMBAIHM 32 M3MEHEHHWEM 3HAu€HHs HEePOKCHIHOTO
yucna B TeyeHnH 98 cyrok xpaHeHus. OOHapyXeHO, YTO WHAYKLIUOHHBIH MEPHOJ OKUCICHHS OpEXOBOTO Macia,
OIIpEeJICTICHHBII KaK HAavyalo YBEJIUUSHUSI IEPOKCUIHOTO YUCIIa, COCTaBUI 56 CYyTOK, HECMOTPS Ha BBICOKOE COJIepIKaHHE
TOJIMHCHACBIIICHHBIX JKUPHBIX KHUCJIOT H, B 4YaCTHOCTH, JIMHOJICHOBOM KMCJIOTBI B 3TOM Macie. IIHI/IT@HI)HOCTI)
WHIYKIMOHHOTO TepHOJa OKHCJICHHs THIKBEHHOI'O Maciia M ero cpok roxHoctu cocraBuwin /0 u 98 cyrtok,
COOTBETCTBEHHO, TOIJla Kak CPOK TOJHOCTH opexoBoro macia cocraBui 90 cyrtok. Bomee Bbicokas cToiKocTh
TBIKBEHHOTO Maclla K OKHCJIHTEIBbHOIH mopue oOyCIOBJIEHa, B MEPBYIO OYEPEeib, KUPHOKUCIOTHBIM COCTABOM 3TOTO
Macia, a HMEHHO BBICOKHM COJCP)KaHHEM HACBHIICHHBIX M MOHOHCHACHILICHHBIX KUPHBIX KHUCIOT U OoJice HU3KUM
(mouty B 1Ba pas3a) cCOAEpKAHHEM MNOJMHCHACHINICHHBIX XUPHBIX KHUCJIOT CPaBHHUTEIBHO C OpeXOoBBIM MacioM. O0a
Macja MOKHO CYHUTaTh LCHHBIM MCTOYHHUKOM IIOJMHCHACHIMICHHBIX JKUPHBIX KHCIOT, aHTHOKCHUIAHTOB U BHTAMHHOB
IULSL IUTAHUST HACEITICHHS.

KiroueBble cj1oBa: OpexoBOE Macjo, THIKBEHHOE MAaciio, TOKO(EPOJbI, AHTHOKCHUIAHTHI, OKHCIHTCIbHAS
CTOMKOCTh

Abstract. The work is devoted to the study of the biologically active components content and the oxidation
stability of oils from non-traditional raw materials such as walnuts and pumpkin seeds. The content of phospholipids,
carotenoides, chlorophylls, tocopherols and sterols as well as fatty acids and tocopherol homologues composition,
acidity and oxidation stability of walnut and pumpkin seeds oils were determined. The walnut and pumpkin oils contain
a significant amount of polyunsaturated fatty acids, in particular, the walnut oil contains linolenic acid and has close to
the recommended ratio of w-3: ®-6 polyunsaturated fatty acids. The linoleic (polyunsaturated, ®»-6) and oleic
(monounsaturated) fatty acids were dominated in fatty acids composition of pumpkin oil, the sum of saturated fatty
acids was three times higher than in walnut oil. The important property of walnut oil is very high ratio of w-3:0-6
polyunsaturated fatty acids, that was 1:5 almost the same as recommended by dietologists for human diet. The
difference of total tocopherols content of two oil samples was slight, but tocopherol homologues composition was very
distinctive, that is the B-tocopherol was the main in the walnut oil and a-tocopherol — in the pumpkin seeds oil,
respectively. Acidity of investigated samples of oils have increased sufficiently fast, reaching the value close to 4 mg
KOH/g of oil during the 63 and 70 days for walnut and pumpkin seeds oils, respectively. Oxidative stability of two oil
samples were estimated as peroxide value changes during 98 days of oil storage. It was shown that the induction period
of walnut oil oxidation, measured as peroxide value increase initiation, was 56 days, inspite of high content of
polyunsaturated fatty acid content and particularly linolenic acid in this oil. Duration of induction period of pumpkin
seeds oil oxidation and shelf life were 70 and 98 days, respectively, while shelf life of walnut oil was about 90 days.
The higher resistance of pumpkin oil to oxidative damage is primarily due to the fatty acid composition of this oil,
namely to the high content of saturated and monounsaturated fatty acids and almost twice lower content of
polyunsaturated fatty acids compared to the walnut oil. Both oils can be recomended as a valuable source of
polyunsaturated fatty acids, antioxidants and vitamins for human nutrition.

Keywords: walnut oil, pumpkin seeds oil, tocopherols, antioxidants, oxidative stability

Introduction. Formulation of the problem

Nowadays consumption of vegetable oils is rising substantially all over the world. But variety of these products in
human diet is very limited in many countries. For example, soy and rape oils are the main vegetable oils in USA,
Europe, China and some other regions, sunflower oil is dominative in Ukrainian diet. This so called "mono™ diet of
vegetable oil does not provide necessary polyunsaturated fatty acids and other bioactive compounds for human.

The significance of vegetable oils in modern nutrition is due to their polyunsaturated fatty acids content. Special
biological function belongs to ®-3 and -6 polyunsaturated fatty acids and their ratio in human diet. But content of
polyunsaturated fatty acids in different vegetable oils is very varying. The number of oils are abundant in linoleic acid
(LA), that is ®-6 polyunsaturated fatty acid. They are sunflower, soy, corn, sesame and some other oils. Only some of
vegetable oils has sufficient quantity of ®-3 polyunsaturated fatty acids and close to recommended ratio of ®-3 and -6



polyunsaturated fatty acids. Thus increase of vegetable oils assortment in human diet is a very actual goal for producers
and consumers of vegetable oils.

Analysis of recent research and publications

The problem of modern human diet is the low content of vegetable oils with recomended ratio of ®-3 and -6
polyunsaturated fatty acids. According to modern understandings it has to be 1:10 in the diet of a healthy person and -
from 1:3 to 1:5 in nutritional therapy [1]. It has been suggested that ®-3 fatty acids (o-linolenic acid (ALA),
eicosapentaenoic acid (EPA), docosapentaenoic acid (DPA ®-3), and docosahexaenoic acid (DHA)) have become less
abundant in modern diets, and the average ratio of ©-6 to ®-3 fatty acids has increased from as little as 1:1 to as much
as 30:1 [2].

Dietary intakes of w-6 and w-3 fatty acids are critical determinates of the proportions of bioactive 20- and 22-
carbon »-6 and ®-3 highly unsaturated fatty acids (HUFAS) in tissue phospholipids [3]. Tissue HUFAs, in turn, have
been shown to affect multiple diseases [4-8] ranging from psychiatric [9, 10] and cardiovascular disease [11] to
neurodevelopmental deficits [12].

Analysis of fatty acid composition of 15 kind of vegetable oils had shown that only some of them had ©-6 to -3
ratio equal to recommended by dietologists [1]. They were soy, olive and wheat germ oils. At the same time olive oil
was depleted by polyunsaturated fatty acids in general and particularly by »-3 fatty acids, and it was abounded by
saturated fatty acids. On the contrary, rape, hempseed and mustard seed oil had high ®-3:0-6 ratio. The content of ®-3
a-linolenic acid in linseed and camelina oil were higher than the linoleic and ®-3:»-6 ratio exceeded 1 [1]. Thus
vegetable oils have very different fatty acid composition and only some of them can be the source of ®-3
polyunsaturated fatty acids.

On the other hand, high content of polyunsaturated fatty acids is a cause of low oil oxidative stability. The
presence of antioxidants and other substances that stabilize the oils with respect to auto-oxidation can provide the long
shelf life stability. The vegetable oils contain natural antioxidants, such as tocopherols and phenolic compounds [13]
and as result of this it has been shown that oxidative processes that may occur during the shelf life of cold-pressed
pumpkin (Cucurbita pepo L.) seed oil does not result in an increase in oxidative stability parameters above the adopted
limits [14]. But nevertheless they could cause the deterioration of oils during storage in conditions during which they
are exposed to light, contacted with the air, or kept at high temperature. Deterioration occurs through rancidity resulting
from oxidation which takes place at the double bond sites in the triacyleglycerol molecules. It is known that tocopherols
are the most powerful antioxidants in vegetable oils. In its turn the most effective antioxidant between other
homologues is a-tocopherol, it has the lowest concentration optimum of antioxidant activity: at concentrations of 10-25
mg % [15-18].

The walnut and pumpkin seeds as sources of edible oils are important because they can be used for both health
benefits and they contain phytochemicals with significant antioxidative capacity [14, 19, 20]. In addition, walnut and
pumpkin seeds oils have a nice taste, smell and color and could be attractive for consumers. But, still their oxidative
stability and antioxidant properties are not clear.

The aim of the present study was comparative analysis of biological value and stability to accumulate primary
oxidation products — peroxide and hydroperoxide. The objectives of the study were to determine the fatty acids and
tocopherols homologues composition, the content of lipid fractions as well as the oxidative stability of walnut and
pumpkin seeds oils. These oils are not commonly used as edible oils and assessment of their stability is very significant
in order to be utilized for the food due to their health benefits.

Research Materials and Methods

The samples of cold-pressed walnut and pumpkin seeds oils were selected from the local market (GOLDEN
KINGS of UKRAINE).

Quality parameters of pressed oils evaluation

Peroxide value (PV), acid value and sterol fraction content were determined according to procedures given by
IUPAC (2.501 and 2.201, respectively) [21]. Total phosphorus content was determined by a spectrophotometric method
[22] measuring absorbence of yellow molybdenumvanadiyphosphoric acid at A= 400 nm using dry ashing and
magnesium oxide as an ashing aid.

Determination of oils fatty acid composition

Fatty acid composition was determined by gas-liquid chromatography of fatty acid methyl esters. They were
prepared by IUPAC standard method 2.301 [21] and analyzed on Hewlett Packard gas chromatograph model HP 6890
with capillary column HP-88 (88%-cyanopropyl aryl-polysiloxane, 100 m x 0.25 mm, 0.25 ym film thickness (Agilent
Technologies). The temperature of injector was 280 <C, and pf detector was 290 <C. The column temperature program
of heating rate was from 60 to 230 <C. The rate of carrier gas was 1.2 ml/min. Identification of the fatty acids was
performed by comparison of the retention times with standards mixture of fatty acid methyl esters (37 Component
FAME Mix, Supelco).

Total carotins content determination



Total carotenes content was determined by a spectrophotometric method. Solution of oil in hexane (1:9) was
used for absorbance measurement at A=451 nm. Total carotines content (g/100 ml) was calculated using the following
equation:

C=10A/10 256,

where A correspond to the absorbance of oil solution at 451 nm and cuvette thickness equal to 10 mm and 256 is
the specific absorption coefficient of p carotene at 451 nm [23].

Total tocopherols content determination.

Total tocopherols content was determined by a spectrophotometric method after saponification of oil and reaction
unsaponfiable matters with o-phenantrolin. For this purpose 0.5 g of oil was saponificated in ethanol solution of
potassium hydroxide during 30 min. Unsaponifiable matters were extracted thrice by diethyl ether. Extract was properly
washed by disstiled water and dryed by sodium sulphate during 30 min. Ether was evaporated on rotor evaporater at
40...50°C and residual was diluted in 5 ml of methanol. 1 ml of solution was used for reaction with 0.1 % solution of o-
phenantrolin in methanol in the presence of FeClz (0.25 % solution in methanol). Absorbance was measured at 490 nm
and tocopherol concentrations were calculated using standard tocopherol solution with concentration from 1 to 100
mg/ml.

Determination of the tocopherols homolougue composition by HPLC using a reverse phase column [21].

Saponification of oil sample (5 g) was carried out in a water bath at a temperature of 85-90 =C for 30 minutes in
a presence of 15 ml of methyl alcohol, 10 sm® of an 10 % aqueous solution of ascorbic acid and 4 ml of a 50 % aqueous
potassium hydroxide solution. The non-saponifiable matters were extracted similar to that of a spectrophotometric
determination and the dry residue of non-saponifiable matters was immediately dissolved in methyl alcohol and
transferred quantitatively to a volumetric flask of 10 ml. The volume of the solution was adjusted by methanol to the
label, closed and stirred. The extract was used for chromatographic determination of tocopherol homolougues.

Hewlett-Packard HP-1100 Liquid chromatograph with fluorescent (excitation wavelength of 295 nm, an absorption

of 330 nm) and diode-matrix detectors, a Hypersil MOS reverse-phase column (2.1 mm diameter, 200 mm length) were
used. Chromatography conditions: mobile phase acetonitrile:water (70:80), flow rate 0.4 ml/min, thermostat
temperature 40 <C. Identification of the tocopherols isomers was performed by comparison of the retention times with
standards mixture of tocopherol homolougues (Supelco).

Statistical analysis.
Samples were analyzed in triplicate. Statistical analysis was performed using Microsoft Excel 2007 (Microsoft, City
of Redmond, USA). The results were reported as meanSD. Differences were considered to be significant at validity of
0=0.95.

Results and Discussion

The content of main fatty acids in cold-pressed walnut and pumpkin seeds oils are shown in Table 1. The content of
saturated fatty acids (SFA) was three time lower, monounsaturated fatty acids (MUFA) — about two time lower in
walnut oil comparing with pumpkin seeds oils. Accordingly, polyunsaturated fatty acid (PUFA) content in this oil was
almost twice higher than in pumpkin seeds oils. The important property of walnut oil is very high ratio of w-3:0-6
polyunsaturated fatty acids, it is exactly the same as recommended by dietologists for human diet. The pumpkin seeds
oil contains only minor conttent of a-linolenic acid (®w-3) and respectivly this oil cannot be the source of ®-3
polyunsaturated fatty acids.

Table 1 The content of main fatty acids in walnut and pumpkin seeds oils

Fatty acid Fatty acid content, % of total content*
Walnut oil Pumpkin seeds oil

Palmitic (C16:0) 7.4640.15 11.5240.14
Stearic (C18:0) 0.6840.13 12.7640.20
Oleic (C18:1) 16.9240.17 32.3540.13
Linoleic (C18:2) 60.240.20 37.7940.21
Linolenic (C18:3) 12.2440.19 0.4840.14
>SFA 8.1440.14 24.2840.17
>MUFA 16.9240.17 32,3540.13
>PUFA 72.4440.20 38.2740.18
®-3 :0-6 ratio 1.5 1:79

*Fatty acid contents are given as % peak area, For both oils: some fatty acids which have peak areas below 1% are not
shown in the table. Each value is the mean £SD of triplicate determinations.



The content of other lipid fractions in two vegetable oils is shown in Table 2. Obtained data have demonstrated
that content of phospholipids, total tocopherols and sterols was higher in pumpkin seeds oil, while chlorophylls were
not detected in this oil. At the same time carotenoids content of pumpkin seeds oil was more than 10 time higher
comparing with walnut oil.

Table 2 The content of lipid fractions in walnut and pumpkin seeds oils*

Lipid fractions Walnut oil Pumpkin seeds
oil
Phospholipids (calculated on srearic oleic lecitin), mg/100 g of oil 0.840.05 1.040.03
Carotenoids, mg/100 g of oil 0.060.01 0.78+0.06
Tocopherols, mg/100 g of oil 55.840.07 62.140.09
Chlorophylls, mg/100 g of oil 0.1940.02 undetected
Sterols, % 0.2840.03 0.3240.02

*Each value is the mean £SD of triplicate determinations.

The tocopherol concentration is an important factor that influences tocopherol antioxidant activity in vegetable
oils. It was shown, that antioxidant activity is greatest at lower concentrations and decreases or may become prooxidant
at higher concentrations [24-27]. For example, a-tocopherol exhibits optimal antioxidant activity at concentrations
between 10 and 25 mg/100 g of oil [25, 26]. The optimal concentration for y-tocopherol is between 25 and 50 mg/100 g
of oil, and the optimal concentration for -tocopherol is between 50 and 100 mg/100 g of oil [25, 26]. The optimal
concentration for the mixture of tocopherol homologues present in soybean oil is between 50 and 75 mg/100 g of oil [27]
and according to [18] — between 34 and 66 mg/100 g of oil.

From this point of view total tocopherols content in both investigated oil samples was near the optimal
concentration for the mixture of tocopherol homologues. Curiously that the antioxidant activity of the tocopherols
diminished when the tocopherol levels exceeded their optimal concentrations. Above their optimal concentrations, the
individual tocopherols and the tocopherol mixture exhibited prooxidation behavior [25].

In spite of slight difference of tocopherols content in walnut and pumpkin seeds oils the homologues
composition of this lipid fraction was very distinctive, that is the p-tocopherol was the main in the walnut oil and o
tocopherol — in pumpkin seeds oil, respectively (table 3). As it was mentioned above, the a-tocopherol has the highest
biological activity and the lowest concentration optimum of antioxidant activity [14-17]. A comparison of the
antioxidant activity of the individual tocopherols at their optimal concentrations revealed that a-tocopherol (~100 ppm)
was 3-5 times more potent than y-tocopherol (~300 ppm) and 16-32 times more potent than &-tocopherol (~1900 ppm)
[25]. Thus even low concentration of a-tocopherol in walnut oil may provide oxidative stability of this oil. At the same
time high concentration of B-tocopherol in this oil may also facilitate walnut oil oxidative stability.

Table 3 The content of tocopherol homologues in walnut and pumpkin seeds oils

Homologues The content of tocopherol homologues, % of emedx
tocopherol content
Walnut oil Pumpkin seeds oil
o 12.140.2 73.740.5
B 70.540.4 26.340.2
y+8 12.140.3 undetected

*Each value is the mean £SD of triplicate determinations.

Indeed the induction period of walnut oil oxidation, measured as peroxide value increase, was sufficient (56 days,
Fig. 1) taking into account high content of polyunsaturated fatty acid content and particularly linolenic acid in this oil.
Duration of induction period of pumpkin seeds oil oxidation and shelf life were 70 and 98 days, respectively, while
shelf life of walnut oil was about 90 days. We have estimated the shelf life of oils as period of peroxide value reaching
10 mequiv O/kg oil, so far as Codex Alimentarius Commission (1982) stipulated a permitted maximum peroxide level
of not more than 10 mequiv O/kg oil [23].

Acidity of investigated samples of oils have increased sufficiently fast (Fig. 2) and with about the same speed,
reaching the value close to 4 mg KOH/g of oil during the 63 and 70 days for walnut and pumpkin seeds, respectively.
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Fig. 1. Peroxide values of the oil samples versus the time of their storage.
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Fig. 2. Acid values of the oil samples versus the time of their storage.

Conclusion

Cold-pressed walnut and pumpkin seeds oils contain significant levels of polyunsaturated fatty acids which are
important to health. Particularly, walnut oil has a high level of linolenic acid and closed to recommended w-3:»-6 ratio
of polyunsaturated fatty acids. This oil contains significant level of total tocopherols and pB-tocopherol was dominated
between other homologues. The high content of this antioxidants have provided high oxidation stability and long shelf
life of walnut oil. Pumpkin seeds oil contains high level of a-tocopherol, which has demonstrated the highest biological
activity between others homologues. Both of these oils can be an important source of polyunsaturated fatty acids,
antioxidants and vitamins for human diet. To investigate the other chemical compounds of these oils and their potential
biological activities, further research is required.
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