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Abstract: Pomegranate fruit represents a rich source
of bioactive components. These phytochemicals
accumulate in different parts of the fruits, such as the
exocarp, mesocarp, seeds and arils. Wild type species
have been suggested to contain high amounts of potential
bioactive compounds. Therefore a field campaign in
eight different areas of Azerbaijan has been performed to
collect pomegranate samples. In this work, the physical
properties and the antioxidant capacities of peels, juice,
flowers and leaves of the each different pomegranate
accessions of eight wild pomegranate accessions
grown under different conditions in different regions of
Azerbaijan are reported, together with the identification
and quantification of the phenolic compounds and the
anthocyanin composition present in different parts of
one pomegranate accessions. The study of bioactive
components in P.g.l1 showed that cyanidin-3,5-
diglucoside (34.65%) was the predominant anthocyanin
pigment of juice and -epicatechin was the most abundant
polyphenol (67.23 mg/kg) in pomegranate exocarp. The
results of this study will contribute to the assessment
of wild pomegranate biodiversity and allow to detect
samples with high quality characteristics of fruits for
potential commercial production of medicinal and
cosmetic products, food additives from this plant.

Key Words: Punica granatum L., free radical scaven-
ger, phenolic compounds, anthocyanins

INTRODUCTION

Currently, worldwide, active work is underway to iden-
tify new sources of bio-antioxidants. These studies are
associated with the growth and development of many
serious diseases such as cancer, stroke, type 2 diabetes,
cardiovascular and neurodegenerative diseases. The
concurrent cause of these diseases is the oxidative
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stress, due to the increase of production of reactive
forms of oxygen, nitrogen, including free radicals and
the inability of the body to neutralize them [Sharova,
2016].

For a compound to be defined as an antioxidant it
must satisfy two basic conditions: (1) When present at
low concentration relative to the substrate to be oxi-
dized, it can delay or prevent autoxidation or free radi-
cal-mediated oxidation; (2) The resulting radical formed
after scavenging must be stable in order to interrupt the
oxidation chain reaction [Rosenblat, Aviram, 2006].

Plant polyphenols are an important class of antioxi-
dants. Phenolic compounds are excellent oxygen radi-
cal scavengers because the electron reduction potential
of the phenolic radical is lower than that of oxygen
radicals. Therefore, phenolic compounds can scavenge
reactive oxygen intermediates thus preventing further
oxidative reactions [Ainsworth, Gillespie, 2007].

The bioactive components accumulate in different
parts of the pomegranate fruits, such as the exocarp,
mesocarp, seeds and arils [Viuda-Martos et al., 2010].
Many investigators [De Nigris et al., 2005] have repor-
ted that pomegranate juice has a free radical scavenger
and potent antioxidant capacity. These beneficial effects
of the pomegranate juice were attributed to the antioxi-
dant properties of pomegranate polyphenols and sugar
containing polyphenolic tannins and anthocyanins [El-
falleh et al., 2011].

Physical and chemical properties, and also the anti-
oxidant activity of wild pomegranate have been evalu-
ated in Greece [Drogoudi, Tsipouridis, 2005], Iran [Ak-
barpour et al., 2009], Croatia [Gadze et al., 2010]. Such
systemic works are lacking of information about wild-
growing pomegranates largely distributed in the territo-
ry of Azerbaijan. Thus, the purposes of this study were:
a) to study the physical properties of the eight wild
pomegranate accessions collected in different regions
of Azerbaijan; b) to identify and quantify the phenolic
compounds and the anthocyanin composition present in
different parts of one pomegranate accessions; c) to in-
vestigate the antioxidant capacities of different tissues
of the eight pomegranate accessions.
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MATERIAL AND METHODS

Sample preparation. Ripe fresh fruits were collected
from eight different collection sites of Azerbaijan Re-
public: Khizi, Siyazan, Sheki, Ismayilli, Yevlakh, Agsu
Mountain Pass, Agsu and Gokchay district (Table 1).
The fruits from Khizi and Siyazan district were collec-
ted at harvest maturity in the beginning of October
2018. The fruits of the other six accessions were col-
lected at the end of September.

Each fruit was weighed individually, then the arils,
peel and calyx membranes were manually removed and
weighed. Weights were recorded on an electronic bal-
ance (Mettler Toledo, Switzerland) with an accuracy of
0.01 g. Length and width of the fruit and calyx were
measured with a digital Vernier calliper. Measurements
were replicated three times for each fruit. The pome-
granate arils were manually separated from the exocarp
and mesocarp, and total aril weight (TAW) per fruit was

Table 1. Geographic data of eight wild pomegranate, collected from different regions of

Azerbaijan

Collection site Code Latitude North Longitude West Altitude (m)
Khizi district P.g.1* 40°52' 43.91" 49°11"18.73" 200 m.a.s.l
(Sayadlar village)
Siyazan district P.g.2 41°04'45.468" 49°00'14.454" 230 m.a.s.1
(Siyazan-Mashrifroad)
Sheki region P.g3 40°59" 42.78" 47°7'10.48" 280 m.a.s.1
(Kichik Dahna village)
Ismayilli district P.g4 40°45"2.82" 48°3'47.15" 540 m.a.s.1
(Balikli village)
Yevlakh district P.g5 40°44' 49.22" 47°12"14.81" 60 m.a.s.1
Agsu mountain pass P.g.6 40°35' 9.40" 48°25'24.33" 420 m.a.s.l
Agsu district P.g.7 40°34' 51.33" 48°23'51.02" 190 m.a.s.l
Gokchay district P.g.8 40°36' 54.42" 48°0' 48.23" 170 m.a.s.l

Note : * Sample included in chemical analyses

The fruits of pomegranates were divided and the out-
er leathery skin covering arils were eliminated manual-
ly. Then, the juice was obtained from arils by mechani-
cal press, and stored at -80° C. The peel of fruits were
dried at 40° C and crashed with a grinding mill. Three
fruits for each sampling area were analyzed.

Chemicals and reagents. Potassium phosphate, phos-
phoric acid, 2,2-diphenyl-1-picryl-hydrazil (DPPH) re-
agent were purchased from Sigma-Aldrich (St. Louis,
MO, USA). All standards of anthocyanins (delphinidin
3-glucoside and 3,5-diglucoside, cyaniding 3-glucoside,
3,5-diglucoside, pelargonidin 3-glucoside, 3,5-digluco-
side) and phenolic standards (as well as HPLC grade
solvents) were also obtained from Sigma- Aldrich (St.
Louis, MO, USA).

Physical properties. Morphological measurements of
fruits were carried out on samples of 5 fruits per acces-
sions. The following characteristics were studied: Fruit
length (FL); Fruit width (FW); Fruit weight (FW*); Aril
length (AL); Aril width (AW); Total aril weight (TAW);
Numbers of aril per fruit (AN); Crown neck length
(CNL); Number of calyx sepals (CSN); Calyx sepals
length (CSL); Aril ratio (AR); Calyx Index (CI); Juice
yield (JY) (Table 2).
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recorded.
Calyx index (CI, %) was determined as the ratio of
calyx length and total fruit length.
The aril ratio was calculated following the formula:

Aril ratio = (total aril weight / fruit weight) <100 %
[Martinez et al., 2006].

Fruit juice content was determined by extracting of
juice from three fruit of each accessions and expressed
as volume of juice per 20 g of arils per fruit.

Sensory evaluation. Fruit and aril colours were de-
termined based on the coloration scale. The sensory
evaluation was carried out by four members of the
laboratory of Institute of Botany, aged 24-60 years. All
panel lists had significant experience in sensory evalua-
tion of fruits and fruit juices. They were asked to assess
the colour and taste of the whole fruits and arils.
Metabolite analyses. The identification and quantifi-
cation of individual phenolic compounds and antho-
cyanins in the exocarp, mesocarp and aril juice were
determined in a single sample (P.g.1), selected on the
basis of the morphological characteristics of the fruit
and distribution place.
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Table 2. Physical characteristics of the fruits of eight wild pomegranate accessions.

Code  FL FW FW* AL(mm) AW TAW AN CNL CSN CSL AR CI  Juice
(mm)  (mm) (@ (mm) (2 (mm) (mm) (%) (%) }’(101/6;1
0
4133 47,66 59,00 8,67+ 6,00+ 3133 150,33 7,67+ 7,00+ 9,00+ 53,10 1856 497

Pgl £7,02 1332 437,04 0,44 0,67 22,50 +7842 1,11 0,67 0,67
4400 51,33 79,00 833+ 567+ 4766 241,67 7,67+ 633+ 10,00+ 9721 1743 672

P.g2 +11,53 20,74 +49,03 0,44 044 3853 17837 1,78 044 0,67
37,66 4433 4933 8,00+ 567+ 2933 127 6,67 7,00&£ 933+ 5946 17,71 69,6

P.g3 +12,50 +12,90 +43,50 0 044 42458 106,15 222 067 0,89
31,66 28,66 3733 8,00 467+ 2233 168,67 633+ 6,00+ 10,67+ 59,82 19,99 354

Pgd4 +7.64 42250 +1528 0 044 49771  £53,08 1,78 067 0,44
41,00 48,66 63,67 8,00+ 533+ 3633 210,67 500+ 6,00+ 867+ 57,06 1220 72,5

Pg5 4656 46,50 424,58 0 044  +13,01 +53,72 133 067 1,111
35,00 41,66 49,67 767+ 567+ 28,66 14233 83+ 633+ 800+ 57,70 23,71 783

P.g6 +10,00 +14,50 +45,08 0,44 044 +30,44 +14498 1,11 044 0,67
3733 42,00 45,67 567+  4,00& 29,00 309,67 833+ 6,00+ 833+ 63,50 2231 634

Pg7 681 8,00 424,54 1,11 0,67 18,68 £7629 1,11 067 0,89
58,00 59,00 99,33 567+ 3,67+ 5933 471 8,00+ 7,00+ 9,67+ 59,73 13,79 743

P.g8 4265 4557 43523 1,11 044 +1747 12999 0,67 067 1,78

Note: All data were expressed as means + SD.

pH, total soluble solids. The pH measurements were
performed using a digital pH meter (827 pH Lab,
Metrohm, Swiss). Total soluble solids (TSS) were de-
termined with the juice obtained from each subsample
using a refractometer (model), calibrated using distilled
water and reported as degree ° Brix at 21° C.
Identification and quantification of phenolic compounds
and anthocyaninsby HPLC analyses. The analytical
separation and determination were performed using
Varian LC/MS (US Ser. No. 05755). The identification
of the phenolic acids from the chromatograms of the
plant extracts was carried out by comparing the reten-
tion time with the corresponding standards purchased
from Sigma Aldrich.

To the freshly squeezed pomegranate juice (500 ml)
1 ml of 1% HCI, was added to precipitate the debris.
Then the solution was centrifuged and distilled in a ro-
tary evaporator at 40° C under vacuum. 200 ml of etha-
nol and 1 ml of 1% HCI stored in the refrigerator for
24 hours was added to the remaining mass. Next, the
juice before passing through the C18 mini cartridge was
again dried in a rotary evaporator at 40° C under vac-
uum and then dissolved in 2 ml double-distilled water.

20 ml methanol was added to 10 g sample and stored
in a refrigerator at 4° C for 12 hours for peel phenols and
anthocyanins extraction. The extracts were then filtered
through a Buchner funnel and dried in a rotary evapo-
rator at 40° C under vacuum, before passing through a
C18 mini cartridge.

Mini-columns C18 containing chains of C18 bound
on silicon hydroxide, retain hydrophobic organic com-
pounds (for example, anthocyanins, phenols), there by
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allowing the washing of distilled water with sugars and
organic acids, washing the remaining pigments with
ethyl acetate, and removing the remaining phenolic
acids the anthocyanins are washed off with methanol.

The methanoland ethyl acetate fractions were dried
in a rotary evaporator and then dissolved in 80% eth-
anol. Thus, the samples for HPLC were ready for
analysis. The concentration of phenolic compounds and
anthocyanins were calculated using the following equa-
tion (1).

CxV

Y = X
w

Equation 1. C - concentration of phenolic compounds
in the sample (mg); V - volume of total extract (ml);
W - weight of the sample of the plant taken for analysis;
x-dilution.

Mobile phases. The gradient consisted of two eluents:
A and B. For phenolic compounds, the eluents were as
following:
A-water/phosphoric acid (99:0.2) and
B-acetonitrile/water/phosphoric acid (50:49.8:0.2).
For anthocyanins: A-water/formic acid/acetoni-
trile (87:10:13) and B-water/formic acid/acetonitrile
(40:10:50). The flow rate was 1.0 ml/min.
Determination of antioxidant activities. The antioxi-
dant activities of the methanol extracts of pomegranate
exocarp, mesocarp and fresh aril juice were determined
spectrophotometrically using DPPHe reagent (Sigma-
Aldrich, St. Louis, MO, USA).

The DPPH radical scavenging activity (RSA) of
pomegranate extracts was quantified according to the
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method reported by Brand-Williams et al. [1995]. Trip-
licate analyses were performed for each extract.

For DPPH radical scavenging assay, 10 pL of pome-
granate juice, methanolic extract of exocarp and meso-
carp were mixed with 940 pL of water and 50 uL of
methanolic DPPH radical (2 mM). After leaving for 30
minutes in the thermomixer (Eppendorf Thermomixer
Comfort) at 25-27° C, the absorbance was recorded at
517 nm using a UV visible spectrophotometer (Safas,
Monaco).

The RSA was calculated as percentage DPPH dis-
coloration using the following equation.

RSA (%) = [(A DPPH — A Sample) / A DPPH] x100

where, A Sample is the absorbance of the solution con-
taining the extract after 30 min. and A DPPH is the ab-
sorbance of the DPPH solution devoid of extract.
Statistical Analysis. Statistical analysis was performed
by Microsoft Excel 2007.

RESULTS AND DISCUSSION

Physical properties. The physical properties of eight
studied pomegranate accessions are listed in Table 2.
The average fruit weight of pomegranate accessions
ranged from 37.33 g (P.g.4) to 99.33 g (P.g.8). Arils
weight was significantly higher in P.g.8 (59.33). The to-
tal fruit length ranged from 31.66 mm (P.g.4) to 58.00
mm (P.g.8), and the width from 28,66 mm (P.g.4) to
59.00 mm (P.g.8), whereas aril length ranged from 5.67
(P.g.7, 8) to 8.67 (P.g.1), and the width from 3.67 mm
(P.g.8) to 6.00 mm (P.g.1). Accessions also differed in
calyx size which index varied from 13.79 (P.g.8) to
23.71 (P.g.7).The number of arils per fruit indicated that
there is a significant difference among the accessions.
The number of arils per fruit for P.g. 3 is 127 and 471 for
P.g.8. Results indicated that P.g.8 has maximum mean
of 471 arils per fruit.

Juice yield differed significantly and ranged from
35.4% to 78.3%, with the lowest yield in P.g.4.

Some previous studies reported a wide variation

among the juice content of 12 Iran cultivars from
20.18% to 59.83%, whereas the juice content from
Spanish pomegranate varieties ranged between 50.26%
and 64.17% [Akbarpour, Sharifani, 2009].
Sensory evaluation, pH, total soluble solids. The or-
ganoleptic and chemical characteristics of the fruits are
given in Table 3. The total soluble solid content was
significantly higher in P.g.8 (17.48 ° Brix). pH is an
important factor for color expression of anthocyanins,
being these compounds more stable in acidic than al-
kaline or neutral medium. In acidic medium, there is
a shift in anthocyanins chromophores equilibrium to
the favyliumcation, the most stable anthocyanin form
[Pavez, 2011; Hirth et al., 2014; Fernandes et al., 2017].
The juices of P.g.4, P.g. 5 and P.g.8 were the most red-
dish due to their high anthocyanin pigment contents and
low pH (2.23-2.35).

The fruit and aril colour were determined based
on the coloration scale from cream to dark red colour.
Pomegranate aril colour varies from whitish pink to
pink-red, and the peel colour varies from yellowish pink
to green red (Table 3).

Identification and quantification of phenolic compounds
and anthocyanins by HPLC analyses. Currently, due to
the growth of oncological diseases, the search for sub-
stances that have the ability to prevent or at least slow
down the growth of cancer is of particular interest. In
addition to their use in medical application, plant pig-
ments are used in the food, textile, leather and metal-
lurgical industries. They are especially valuable in the
food industry like dyes and antioxidants. Therefore, the
problem of finding pigment-containing sources, the de-
velopment of a rational method and organization of the
production of natural food dyes and food additives, as
well as medical products at the present stage is very re-

Table 3. Some organoleptic and chemical characteristics of the fruits.

Code Peel color Aril color Taste pH of aril Total Soluble
juice Solid (°Brix)
P.gl Yellowish pink Pink Sour-Sweet 2.44 15,42
P.g2 Green-Red Pink Sour-Sweet 2.67 15,05
P.g3 Yellowish pink Whitish pink Sour-Sweet 2.47 17,25
P.g4 Pink Pink-Red Sour 2.35 15,35
P.g5 Yellowishpink Pink-Red Sour 2.23 14,75
P.g6 Yellowishpink Pink Sour-Sweet 245 13,35
P.g.7 Green-Pink Pink Sour 2.39 15,20
P.g.8 Pink Pink-Red Sour 2.34 17,48
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Table 4. Phenolic compounds and anthocyanins from exocarp and aril juice in P.g. 1.

Sample  Dp-3.5- Cy- Dp-3- Pg- Cy-3- Pg-3- +catechin -epicatechin  quercetin  vanilline
Source digluc 3.5- gluc 3.5- gluc gluc (mg/kg) (mg/kg) (mg/kg) (mg/kg)
(%) diglue (%)  digluc (%) (%)
(%) (%)
Exocarp 3.85 1427 297 2590 18.79 32.90 2.04 67.23 0.44 15.55
Juice 20.80 34.65 13.19 1.67 2748 1.82 0.22 2.39 3.05 0.15

levant [Novruzov, 2010].

The levels of +catechin, -epicatechin, quercetin,
vanilline, delphinidin-3.5-diglucoside (Dp-3.5-digluc),
cyanidin-3.5-diglucoside (Cy-3.5-digluc), delphinidin-
3-glucoside (Dp-3-gluc), pelargonidin-3.5-diglucoside
(Pg-3.5-digluc), cyanidin-3-glucoside (Cy-3-gluc), pe-
largonidin-3-glucoside (Pg-3-gluc) were determined
using HPLC in pomegranate tissue of the accession
P.g.1. Table 4 presents the concentration of individual
phenolic compounds and anthocyanins in the exocarp
and aril juice. Anthocyanins had the same profile as pre-
viously reported by Gil et al. [2000].

Phenolic compounds identified in pomegranate
juice and peel were found in minor quantities ex-
cept epicatechin and vanilline. As shown in the table,
cyanidin-3.5-diglucoside (34.65%) was the predomi-
nant anthocyanin pigment of juice. This same trend of
anthocyanin content was also observed in wild acces-
sion from Croatia [Radunicet al., 2015] and Tunisian
cultivars [Hasnaoui et al., 2011]. In contrast with our
results, delphinidin-3,5-diglucoside was the major pig-
ment in [ranian accessions [Mousavinejad et al., 2009].
Thus, regarding the anthocyanins concentration in juice,
they follow the next order: cyanidin 3,5-di-O-glucoside,
cyanidin-3-O-glucoside, delphinidin-3,5-diglucoside,
delphinidin-3-glucoside, pelargonidin-3,5-diglucoside
and pelargonidin-3-glucoside. Similar order was re-
ported for cultivars grown in Georgia [Rajasekar et al.,
2012]. However, this order was different for anthocya-
nins concentration of peel, where the lowest concentra-
tions were observed for pelargonidin-3-glucoside and
pelargonidin-3,5-diglucoside (32.9% and 25.90%).

In pomegranate exocarp the epicatechin was the
most abundant monomeric polyphenol (67.23 mg/kg).
However, in juice sample its concentration was signifi-
cantly lower (2.39 mg/kg). Unlike our results, catechin
(2.8-6.28 g/100 g) was the main phenolic compound of
Iranian pomegranates juice [Cuccioloni et al., 2009].
Antioxidant activities. DPPH (2,2-diphenyl-1-picrylhy-
drazyl (C,;H, )N.O, M = 394.33) is one of the tests for

1277576
detecting the antioxidant capacity of a sample accord-
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ing to the following scheme:
DPPH* + AH — DPPH-H + A*
The results for the antioxidant activities measured
by DPPH of the different parts of the studied pomegra-
nate accessions are presented in Figure.
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Figure. Antioxidant capacity of different parts of eight
wild pomegranate accessions measured by DPPH
method. The data represent the mean of three replicates
from each part of accessions.
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In this study, the differences in antioxidant capacity
among the different parts of pomegranate accessions
were statistically significant and the values ranged from
61.3% to 82.4%. The hierarchy for antioxidant capa-
city was as following: aril juice > membrane > peel.
This order was different than that reported for Peruvian
pomegranates, both phenolic compounds and antioxi-
dant activities were in the order as aril juice < peel <
membrane. [Fischer, Kammerer, 2011].

Based on our results, pomegranate aril juice can be
identified as a fruit with potential antioxidant capacity,
which can be explained by the higher composition of
polyphenols in its composition.

The results of this study will contribute to the as-
sessment of wild pomegranate biodiversity and allow to
detect samples with high quality characteristics of fruits
for potential commercial production of medicinal and
cosmetic products obtained from this plant, as well as
food additives. The different characteristics measured
in the fruits from different areas suggest that environ-
mental conditions in different areas of Azerbaijan in-
fluence the fruit quality. It opens the way to further
investigation aimed at understanding what are the best
cultivation conditions of such wild type varieties for not
losing their functional quality.
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Azarbaycanda biton yabani nar bitkisi meyvalorinin
fiziki-kimyavi xiisusiyyatlori, antioksidant foallig
vd sird tarkibinds iizvii birlasmoalorin todqiqi
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Nar meyvolori bioloji aktiv komponentlorin zongin
monbayidir. Bu kimyovi maddslor bitkinin miixtolif
hissalorinds (ekzokarp, mezokarp, toxum vo gilasindo)
toplanir. Yabanm1 nar meyvalori torkibinds ¢oxlu
miqdarda potensial shomiyyastli bioloji foal maddalor
saxlayir. Yabani nar niimunslorini toplamaq magsadi
ilo Azorbaycanin sokkiz rayonunda ¢ol todqiqatlart
aparilmigdir. Bu moqalodo Azorbaycanin miixtalif
bolgalorinds biton yabani nar bitkisinin ekzokarp,
mezokarp, meyvo sirasinin fiziki xassolori vo antiok-
sidant qabiliyystinin naticalari, eloce da bir niimunoda
fenol birlogmoalorin vo antosianlarin  keyfiyyot va
komiyyat torkibinin dyronilmasinin naticalori 6z aksini
tapmigdir. P.g.1 torkibinds olan bioloji aktiv maddoslorin
tadqiqi gostordi ki, sirado antosianlardan sianidin-3,5-
diglukozids (34.65%), narin qabiginda iss -epikatexin
(67.23 mqg/kq) polifenoluna daha ¢ox rast golinir. Bu
tadgigatin naticolori yabani narin biomiixtalifliyinin
giymatlondirilmasina, yiiksok keyfiyyatli xiisusiy-
yotlora malik niimunslorin agkar edilmesino va bu
niimunalarindon potensial kommersiya istehsali mogsadi
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ilo mialicovi vo kosmetik mohsullarin, hamginin qida
olavolarinin istehsal edilmasine komok edoacakdir.
Acgar sozlor: Punica granatum L., sarbast radikallarin
sondiirticiist, fenol birlasmalari, antosianlar

HccaenoBanue GpU3NKO-XUMUYECKHX
XapPpaKTEePUCTHK, aHTI/IOKCI/II[aHTHOﬁ AKTHUBHOCTH
U COCTABA OPraHUYeCKUX COeJUHEHUI COKa
IUIOI0B ANKOT0 TpaHaTa, MPOU3PACTAIONIero B
A3zepOaiizkane
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Hnemumym no ycmotiuugou sawume pacmenutl, HUC, Umanus

[Inoner rpanata sSBIAIOTCS OOraThIM UCTOYHUKOM OHO-
JIOTHYECKH AKTHBHBIX KOMIIOHEHTOB. DTH (PUTOXHMHU-
YEeCKHe BEIECTBA HAKAIUIMBAIOTCS B PAa3HBIX YacTaX
wioga (IK30KapIl, Me30KapI, ceMeHa, 3epHa). [Jukopac-
TyLIME BUABI TpaHaTa COAep)KaT B IUIOJaX OIPOMHOE
KOJIMYECTBO MMOTEHIUATBHBIX OHOIOTHYECKH aKTHBHBIX
coeuHEeHNH. B cBA3M ¢ 3TUM B BOCBMHU paiioHax A3zep-
OalimkaHa ObLIM MPOBEACHBI MOJEBHIE HCCICAOBAHMUS
no cbopy o0Opas3uoB AuWKoro rpaHara. B srtoit paborte
NpUBENEHBl Pe3yNbTaThl O (PU3NYECKHX CBOWCTBAX MU
AHTHOKCHUAAHTHON aKTHBHOCTH 3K30Kapra, Me30KapIiia
Y COKa BOCBMH TMKOPACTYIIUX 00pa3LoB IpaHata, mpo-
M3pACTaIOIIMX B Pa3IMUHBIX peTHOHaX A3epOalimkana,
a TaKke pe3yJbTaThl KaYeCTBEHHOHN M KOJMUECTBECHHON
OLIEHKH (PEHONBHBIX COCMHEHUH U aHTOIMAHOB B COC-
TaBe OfHOTO OoOpasua. MccnegoBanue OMONOTHYECKH
aKTHBHBIX KOMIIOHEHTOB B cocTase P.g.1 mokasaino, 4to
UaHuIuH-3,5-urmoko3un (34.65%) 0bL1 mpeobiana-
IOIIIIMM AHTOIIMAHOBBIM MUTMEHTOM COKa, a -dIHKa-
TEXUH - Haubollee pacipOCTPaHEHHBIM TOIU(PEHOIOM
(67.23 mr/kr) B TpaHaToBOi KoxXype. Pesynbrars! aToro
UccIeI0BaHMs OyAyT CIIOCOOCTBOBATH OIIGHKE OHOpas3-
HOOOpa3us JUKOTO TpaHaTa M IMO3BOJAT OOHApPYXHUTh
00pasibl ¢ BBICOKUMH KauyeCTBEHHBIMH XapaKTepHC-
TUKaMH IUIOAOB JUI TMOTEHIHAIBHOTO KOMMEPUYECKO-
ro TPOM3BOJICTBA JICKAPCTBEHHBIX M KOCMETHUYECKUX
CPE/CTB, a TaKkKe MUIIEBHIX J0OABOK U3 TUIOJOB JaH-
HOTO pacTeHHS.

Knioueevie cnoea: Punica granatum L., mywumenu
CBOOOOHBIX PAOUKANO8, (PEeHONbHbIE KOMNOHEHMbL, aH-
Mmoyuansl



