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The purpose of our work is to study the antioxidant properties of pomegranate seed oil (PSO) and
coriander fruit oil one(CFO). Used oils were received by the means ofextraction from seeds of the mature
pomegranate and coriander fruits growing in the areas of Shushi, Arsakh Republic. On the example of the
model reaction of the cumene-initiated oxidation, the antioxidant (AO) effect of pomegranate seed oil and
sowing coriander is investigated. . Experiments on oxidation were carried out on a manometric unit with
automatic pressure regulation. It is shown that both types of oil demonstrate antioxidant features. The efficient
antioxidant contents (f - [InH] ) and their antioxidant activitiesare determined. The response rate constant is

k
RO, + InH S ROOH + In'. It is demonstrated that 1 mg of pomegranate seed oil contains 0,91:10“moles / | of
antioxidants which exceeds antioxidant content in the oil of coriander fruit 10 times.

Key words: oils, antioxidant content, antioxidant activity, pomegranate seed, coriander fruit

Intoduction

In recent years the use of natural bio-antioxidants in folk and conventional medicine, food and
beverage, cosmetic industry has greatly increased due to the growing consumer interest in the
ingredients of natural origin, because synthetic additives are potentially harmful [1,2]. Thereby, it is
noted that the alternative synthetic antioxidants (AO) can be the ether oils of vegetative raw materials.
Recently, as a result of numerous studies, the biological activity of ether oils of spicy aromatic plants
has been established, including their AO activity(AOA) [4-6].Natural balance violation of radical per
oxidation rate and AO activity of body resistance occurring underunfavorable external factors
(environmental contamination, ultraviolet radiation, emotional stress, high content of easily digestible
carbohydrates and fats in the diet, with synchronous decline of bio antioxidants in content)plays an
important role in the emergence of many diseases such as oncologic, cardiovascular, gastrointestinal,
etc. [7-9].In this connection, the search and investigation of promising non-toxic substances with
antiradical and high AO activity is an urgent task. Officinal herbs are rich in similar substances, which
are the main intake sources of bioactive substances for human and other living organisms[10,11].
Among the main active ingredients in the essential oils of plant raw materials are flavonoids,
polyphenols, x ¢ ¢ cxphenolic carboxylic acids, tannins, vitamins, selenium, etc. In folk medicine
pomegranate seed oil and coriander fruit oil have been used long ago. The healing properties of these
oils are explained by nutrients of bioactive substances in their makeup. In particular, pomegranate seed
oil contains Punica Granatum acid (62-85%), fatty acids (linoleic-9.8%, palmitic-3.2%, stearic-2.1%,
oleic-7.7%), vitamins E (0, 33%), C, B, P, tocopherols (0.66%), flavonoids, copper, manganese,
chromium, magnesium, phosphorus, calcium and other elements [20]. The main components of
coriander oil are fatty oil (up to 28%), consisting of oleic, isooleic, linoleic, palmitic, stearic and
myristic acids, proteins (up to 17%), vitamin C (0.14%), carotene (0.01 %), rutin (up to 0.145%),
polyphenols [21]. The chemical constitution of these oils should be widely used in perfumery,
cosmetics manufacturing and in medicine. In particular, pomegranate seed oil acts as an anti-
inflammatory cure [11,14]. In folk medicine coriander oil is used in gastrointestinal diseases as an
antihelminthic cure, pain reliever and cold remedy and is the originated material for the synthesis of
aldehyde citral applied in ocular practice at thetreatment of cataracts[14].
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Conflict settings

The purpose of our work is to study the antioxidant properties of pomegranate seed oil (PSO)
and coriander fruit oil one(CFO). Used oils were received by the means of extraction [16] from seeds
of the mature pomegranate and coriander fruits growing in the areas of Shushi, Arsakh Republic. The
yield of PSO amounts 10,6%, CFO one is 8,4%. PSO is a viscous liquid of pale yellow color with
density d = 0,942 g/ml having a refractive indexn3? = 1,5207, CFO is a viscous liquid of pale green
color with d = 0,871g/ml andn2® = 1,4707. AO properties of PSO and CFO were studied by the
kinetic method on the example of the model response initiated by azo-di-iso-butyronitrile (AIBN)
cumene oxidation. Experiments on oxidation were carried out on a manometric unit with automatic
pressure regulation. In all experiments the reaction mixture volume was 5 ml, cumene concentration
2.87 mol / I, the ether oil content varied between 0 + 25 mg. Used reagents such as cumene,
chlorobenzene, AIBN, ethyl acetate wererefined according to the above-described procedure. The AO
content of the oils investigated is determined by the periods of induction (t) found out on Kinetic
curves oxygen absorption via an equation (1) [16]

= [lmHly

Vi

()

where [InH]yis the AO content in the given sample of ether oil,V;- the initiation rate, f —
stoichiometric inhibition factor (the number of radicals terminating on one inhibitor molecule InH).
Since the studied ether oils contain two or more AO in their chemical makeup, the parameters fhave
remained unmeasured hence, for this reason, not absolute, but effective contents of the AO are given
in our calculations. The calculation results of AO activity (AOA) are also presented in the work. AOA
inhibitors in oxidation reactions are characterized by a constant rate response of linear chain break.

k
RO, + InH = ROOH + In’ 2)

In AOA calculations (k7), we have used the equation (2) [18],
[02] = ~ 2 [RH]In (1 -7) ®

where k- is the rate constant reaction of chain continuation

k
RO, + RH = ROOH + R’ (4)
[RH]is the concentration of the oxidizing hydrocarbon i.e. cumene

[O2] — the amount of absorbed oxygen during t<t, the induction period which is determined
graphically on the kinetic curves of oxygen absorption along the coordinate of two lines intersection
for which tgou = 2tgaz or V5 = 2V,, where V3 -oxygen uptake rate after the induction period yield,
Vo,-with inhibitor present ( fig. 1).

Research results

Experiments have shown that during the cumene oxidation on the kinetic curves of oxygen
uptake in the presence ofstudied extractswell-defined induction periods come out. (fig.1).The
induction period occurrence indicates that AO substances exist in oils. The detected induction periods
are being described (fig. 2) by the equation (1)that allowed determining the effective AO makeup in
the investigated oils.
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The resultsare shown in the featured line graphs:
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Fig.1. The Kkinetic curves of oxygen uptake during the process on cumene oxidation without (1) and with
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(2) and 22, 64 mg CFO (3). V; = 1,25 - 10~"Mole/l -s, T=348K

of oxygen uptake induction periods on cumene oxidation from PSO

content (1) and CFO (2). V; = 1,25 - 10~ Mole/l's, T=348K.

From the results s

hown in the graphs it is obvious that from PSO investigated oils with 348K

contain 10 times more AO than CFO ones. The high content of AO in PSO ensures more than 1-year
length of warranty. The graph also illustrates that the measured effectiveness of AO contents increase
with the cumene oxidation temperature drop. When the temperature drops to 30 degrees (from 348K
up to 328K) the change is 1.4 times in the case of PSO, and 3.3 times in the case of CFO ones. The
growth of AO effective concentration can be explained by the fact that the experimented oils contain

unsaturated fatty acids in

sufficient supply, being subjected to auto oxidation, additionally initiate the
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chain process of AO consumption. To determine the AO content at room temperature, we extrapolated
the results given at coordinates Ig(f[InH]) from the reverse value of temperatures (Fig.3).
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Fig.3. Temperature relation of antioxidants effective content in PSO (1) and CFO (2).

The graph indicates that the effective content of AO in the experimented ether oils per 1 mg
depends on the temperature according to these equations:

(f[InH])pso = 6,16:108exp(5042/RT), Mole/I
(f[InH])cro = 1.99-10%exp(13721/RT), Mole/I

The graph also shows the values of the parameters k7, characterizing AOA oils. The values of
k7 are determined by straightening out (Fig. 4) the oxygen uptake experimental data during the
induction period at the coordinates of equation (2). It was taken into account that for cumene

ko=4,677-10%xp (-9800/RT) I/mole's [19].
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Fig.4. The concentration relation of oxygen uptake from the parameter—In(1-t/t)during the oxidation of
cumene in the presence of 0,714mg (1), 3,90 mg (2)PS0O,3,06 mg (3) &22,64 mgCFO.

mole/l-s, T=328K (1,3) and348K (2,4).
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Experiments have revealed that in the presence of the studied oils, the cumene oxidation rate
remains significantly underestimatedafter the withdrawal from the induction period in comparison
with benzine-inhibited oxidation (see column 7 in table). This fact is explained by the AO properties
of oxidation products (QH) of the original AO existing in oil [20, 21]. It is shown that the correlation
is observed between the rates of uninhibited (Vo) and inhibited cumene oxidation after the withdrawal
from the induction period (V),

_Vo V. _ ksulQH]
P = Vo oV JkeVi ()

Where kiis the rate constant of the chain break on the oxidation products of the original AO,
present in the examined oils.

k
RO, + QH 5 ROOH + Q' (6)

k
ke-rate constant of quadratic chain break RO, + RO-Z_G’ molecular products.

During the calculations k71, it was taken into account that for cumene ke=4,74-10%xp(-
1800/RT) [19] and that f - [InH], = f - [QH]. The collected data suggest that from the oxidation
products the large number of AOA is AO,contained in CFO.

Table 1
AO and AOA content of ether oils in pomegranate seeds and coriander fruits

Ether oils T°K Vi'lo?’ Contentmg | © | f[InH]*10*molel V6'1O§ kr10* oy 102
mole/l's min mole/l's | I/mole.s I/mole.s
348 | 1,25 0 0 - 3,00 - -
348 | 1,25 1,46 18 0,92 173 271 3,80
348 | 1,25 2,675 32 0,90 1,57 271 3,81
348 | 1,25 3,90 46 0,88 1,26 272 3,82
0 0 - 4,25 ; :
348 | 250 3,90 25 0,96 1.49 2.70 3.83
0 0 - 212 - -
Pomegranate 348 0,625 3.90 92 0.86 0.97 273 382
seeds 339 | 0,733 0 0 : 2,00 - -
339 | 0,733 1,46 40 1,28 1,16 1,19 3,13
339 | 0,733 2,92 80 1,29 0,74 1,18 3,15
339 | 0,733 0,73 20 1,28 1,48 1,20 3,11
328 | 0,344 0 0 : 1,00 - -
328 | 0,344 0,55 35 0,44 0,77 0,53 2,35
328 | 0,344 0,714 45 1,43 0,70 0,55 2,32
328 | 0,344 142 89 1,40 0,51 0,57 2,30
348 | 1,25 8,25 10 0,084 1,39 3,83 16,30
348 | 1,25 16,50 18 0,082 0,83 3,81 16,42
348 | 1,25 22,64 25 0,083 0,62 3,85 16,29
348 | 2,50 22,64 13 0,083 1,23 38 15,80
348 | 0,625 22,64 50 0,082 0,33 3,75 15,92
Coriand 348 | 0,35 22,64 90 0,084 0,18 3,90 16,48
orander a39 [ 0,733 12,25 38 0,137 0,55 2,55 10,06
fruits 339 | 0,733 24,50 76 0,137 0,33 2,60 8,96
339 | 0,733 30,75 100 0,143 0,23 245 10,05
339 | 1,250 48,00 82 0,129 0,25 2,55 11,20
328 | 0,344 6,12 82 0,276 0,28 1,52 6,31
328 | 0,344 3,06 4 0,280 0,46 1,48 6,34
328 | 0,344 153 21 0,275 0,67 1,56 6,29
328 | 0,344 4,80 64 0,274 0,34 1,53 6,35

a-per 1 mg of extract, b-after the withdrawal from the induction period
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Straightening out the experimental data at coordinates Igki from T-1 for the studied oils, the

temperature correlation of AOA at coordinates and products of their oxidation are obtained.
Consequently, the results are:

1

2.

. for pomegranate seed oil
k7= 1,17-10%exp(-15488/RT), I/mole.s
k71= 1,30-10%exp(-5620/RT), I/mole.s,

for pomegranate seed oil

k7= 1,88:10%xp(-10647/RT), I/mole.s
k1= 8,20-10%xp(-10665/RT), I/mole.s.

Thus, the research has shown that the ether oils of PS and CF possess AOA. Moreover, the

effective AO content depends on the temperature measurement and increases withdecreasing
temperature which is linked to the extra initiating at the expense of auto-oxidation of unsaturated fatty

acids

contained in the experimented ether oils and in CFO in particular.

Conlusion
Using the modeling response of cumene oxidation it is shown that the content of AO in PSO is

10 times more than in CFO (measured at 348K). It has been revealed that with decreasing temperature
the effective measured content of AQincreases, therefore, to prolong their shelf life they must be
stored at relatively low temperatures.
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wywnpynie)nil, unwu Ynphg, hwdtidh ubpd

AHTUOKCHUIJAHTHASA AKTUBHOCTb MACJIA KOCTOYEK 'PAHATA PUNICA
GPANATUM L. 1 IJIOAOB KOPUAHAPA TIOCEBHOI'O CORIANDRUM SATIVUM L.

JL.P. Bapnpansn®, I.I'. Hepcucsin?, P.JI. Bapnansan®, H.B. ®apcusin®
Yopucckuii 2ocyoapcmeennvlil ynueepcumem
2[IIywiuncKuil mexHoN02UUKCKULL YHUGepcumen

Henpto Hamedt pabOTHl OBUIO MCCIEIOBAHWE AaHTUOKCHUIAHTHBIX CBOHCTB Macell IpaHaTOBBIX
koctouek (MKI') u mumomoB xopuanapa (MIIK). Mcmonp30BaHHEIE Maciia MONMYyYald SKCTPAKIIHOHBIM
METOZOM M3 KOCTOYEK 3peNblX IUIONOB IpaHaTa M IUIOAOB KOPUAHIApPA, NPOM3PACTAIOIIMX B
okpecHoctsx Illymm Apraxckoi pecryonuku. Ha mpuMepe MoaenbHOW peakiuyd WHUIIMUPOBAHHOTO
OKHCJICHHSI KyMoJla HccieqoBaHbl aHTHOKcugaHTHoe (AQ) melicTBue Macenl KOCTOYEK rpaHatra U
KOpHaHJpa IMOCeBHOr0. OTMBITHI MO OKHUCIEHUIO MPOBOIWIM HA MaHOMETPHUYECKOH YCTAaHOBKE C
aBTOMAaTHYECKMM  peryjupoBaHueM jaBieHus. Ilokasano, 4dYro o0a Macina  IPOSIBISIOT
AHTHOKCHJIaHTHBIE cBoiicTBa. OnpenerneHsl dddexkTuBHble conepkanust antTuokcuaanros (f- [InH] )
M UX AHTHOKCHJAHTHbIE AaKTHMBHOCTH — KOHCTAHTBI CKOPOCTH pEaKIiH RO; + InH

Kk,

— ROOH + In".ITokazaro, urto B 1 Mr macma kocrouek rpanata cogepxutcs 0,91:10% mons/n
AQHTHOKCHJAHTOB, 4yTOo B 10 pa3 mpeBOCXOIUT COAEp)KaHHE AHTHOKCHUAAHTOB B Macie IUIOAOB
KOpHaH[pa.

KiroueBnble ciioBa: Maciio, COACPI)KAHNEC AHTUOKCHIAHTOB, aHTUOKCHIAHTHAA AKTHUBHOCTD,
KOCTOYKHU I'paHaTa, CCMCHA KOpHaH/Ipa
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