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Abstract: The paper presents the results of study of the
chemical composition and the antioxidant activity of
fruits, leaves and stones of dogwood (Cornus mas L.),
growing in Qabala district of Azerbaijan. The antioxi-
dant activity of the ethanolic extracts was tested using
the 2,2 - diphenyl - 1 — picrylhydrazyl stable radical. It
was found that various parts of dogwood differ in the
content of biologically active substances. The content of
anthocyanins, varies within the range of 0.053-0.434%,
flavonoids 0.135-0.678 % total phenols 1.257-2.543%.
The study of the qualitative composition of anthocya-
nins revealed the presence of derivatives of cyanidin,
pelargonidine and delphinidin. The greatest content
of anthocyanins are recorded in fruits, flavonoids and
common phenols in leaves, and catechins in stones. As
a result of the study of antioxidant activity, it was found
that the extract from various dogwood organs does not
react equally and inhibit free radicals. It was found that
the antioxidant properties of organs change in the fol-
lowing increasing sequence: fruits (extraction with 90%
ethanol), stones (70% ethanol), leaves (40% ethanol),
leaves (70% ethanol), stones (40% ethanol). The great-
est inhibitory activity was shown by the extract ob-
tained from stones with 40% ethanol (0.75 ml of a con-
centration of 93%). The smallest - fruit extract obtained
with 95% ethanol (2.5 ml concentration of 30%). In the
leaves, the greatest inhibition was shown by the extract
obtained with 70% ethanol (89%). As a result of the
study of the antioxidant properties of extracts obtained
from various dogwood parts, it was revealed that leaves,
especially stones, which are waste in the production of
juice, can become a complete raw material for concen-
trates, food and cosmetic additives in the production of
various products.
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INTRODUCTION

The flora of Azerbaijan is rich in wild fruit and berry
plants [Mustafayeva, 2015]. Among them, a special
place is taken by Cornus mas L., belonging to the
Cornaceae family [The Plant List]. The plant is wide-
spread in the forests of the Great and Lesser Caucasus,
in the steppe plateaus from lowlands to the middle zone.

In Azerbaijan and some Asian countries, fruits are
used as an antidiabetic agent and are recommended for
metabolic disorders, gout, anemia, and skin diseases
[Jayaprakasam et al., 2005; Shukurov, 1981; Lima et
al., 2014]. The use of fruit jam for colds and stomach
diseases is very popular [Bijelic et al., 2011]. Juice is
used in fever as a restorative, tonic and appetizing sti-
mulant.

The composition of cornel fruits revealed the pre-
sence of anthocyanin glucosides, derivatives of cyani-
din, pelargonidine, and dolphinidin [Novruzov, 2010;
Andelkovic et al., 2015; Du and Francis, 1973; Seeram
et al., 2002], flavonoids derivatives of quercetin, kemp-
ferol, aromathedirin [Pawloska et al., 2010], phenolic
acids [Moldovan, David, 2017], catechins [Mustafaye-
va, 2013], tannins, vitamin C [Kostecka et al., 2017;
Hashempour et al., 2010], iridoid substances [West et
al., 2012], carotenoids [Horvath et al., 2007].

It has been established that anthocyanins from cor-
nel fruit stimulate the work of C cells producing insu-
lin by the pancreas [Jayaprakasam et al., 2005]. Iridoid
components found in cornel fruit, participating in hu-
man lipid metabolism, bind to serum lipoproetin (LDL-
C) and cholesterol lipoprotein (HDL-C) and thereby
prevent the occurrence of atherosclerosis [Asgary et
al., 2013]. The content of anthocyanins, flavonoids,
carotenoids, tannins allows in fruits and other organs
attributing cornel to medicinal plant materials [Seeram
et al., 2002; Novruzov, 2010; Pawlowska et al., 2010;
Kostecka et al., 2017].

Dogwood fruits and other organs were used as a
medicine for various diseases in the form of tea, balms,
and therapeutic creams [Ercisli et al., 2008]. In Azerbai-
jan and some Asian countries, fruits are used as an anti-
diabetic agent and are recommended for metabolic dis-
orders, gout, anemia, and skin diseases [Jayaprakasam
et al., 2005; Shukurov, 1981; Lima et al., 2014]. The
use of fruit jam for colds and stomach diseases is very
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popular [Bijelic et al., 2011]. Juice is used in fever as a
restorative, tonic and appetizing stimulant.

In the last decade, great interest has been shown in
establishing the antioxidant activity of medicinal plants,
food products and drinks containing various groups of
biologically active substances [Lapin et al., 2007; Kaj-
shev et al., 2009; Hajrullina et al., 2005]. In metabolic
processes, various forms of oxygen are formed in the
body: superoxide (O,-), hydroxide (OH), nitrate ox-
ide (NO-), hydrogen hydroxide (H,O,), hypochlorate
(HOCI), nitrite peroxide (ONOO-), oxygen singlet (O)
and others. The increase of the active forms of oxygen
in the human body leads to the destruction of proteins,
fats, enzymes, as a result of which cells and tissues are
damaged. All these give an impetus to the development
of cancer, cardiovascular diseases (hypertension, isch-
emia), Parkinson’s disease, hypertension, ischemia, cir-
rhosis of the liver, diabetes and other diseases [Ercisli
et al., 2008; Carocho et al., 2013; Faridah et al., 2006;
Olas, 2018]. Secondary plant metabolites - carotenoids,
flavonoids, aromatic hydroxyacids, anthocyanins, ca-
techins, vitamin E, C and other biologically active sub-
stances are the main natural antioxidants. Among these
substances, biflavanoids, which have anti-carcinogenic,
anti-sclerotic, anti-inflammatory, immuno-strengthen-
ing, anti-allergic and other properties are of particular
importance. Interest to substances of polyphenolic na-
ture is due to the prospect of obtaining new highly ac-
tive drugs based on them that have antioxidant, antican-
cerogenic, anti-inflammatory effects.

Now it has been established that the fruits of various
species of wild plants contain substances that have an-
tioxidant, antiradiant, antimutagenic, anti-stress effects
[Pyrkozs-Biardzka et al., 2014; Zeynalova et al., 2019].
Consequently, the use of fruits and berries, as well as
their products, reduces the incidence and mortality from
cancer, cardiovascular and other diseases [Milenkovic-
Andjelkovic et al., 2015]. Dogwood is highly valued for
its medicinal, nutritional and other biological characte-
ristics. In this regard, to prevent and treat these diseases,
it is very important to find new sources of plants with a
high content of antioxidant substances and develop new
drugs, nutritional supplements, and functional foods
based on them.

Thus, in spite of sufficient number of research mate-
rials devoted to the study of the chemical composition,
medicinal, and nutritional properties of dogwood, there
are very few works related to the study of antioxidant
activity (AOA) of fruits, there is no information on the
study of AOA of leaves and stones. In this regard, the
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aim of this work was to study the chemical composi-
tion and antioxidant activity of various dogwood organs
growing in Azerbaijan.

MATERIAL AND METHODS

Plant material. The objects of investigation were vari-
ous organs of Cornus mas L. of the genus Cornus L.,
which grows in Qabala district of Azerbaijan. Materials
for the study were collected from June to October 2018.
The leaves were collected after full formation, and the
fruits and stones during biological maturity.
Determination of the total polyphenols. Phenolic com-
pounds were extracted with 70% ethanol and their total
content was determined by the method of Folin-Cio-
calteu [Denisenko et al., 2015]. The total polyphenol
content was expressed in mg gallic acid equivalent per
gram of dry weight.

Extraction and identification of anthocyanins. Plant
material was extracted with 95% ethanol containing
1% HCI. The extract was filtered. The content of an-
thocyanins was determined spectrophotometrically at a
wavelength of 510-520 nm on spectrophotometer (Spe-
kol 1500, “Analytik Jena AG”, Germany). The content
of anthocyanins was calculated by cyanidin-3-glycoside
[Chapukhina et al., 2016]. The qualitative composition
of anthocyanins and the ratio of individual components
were determined by the chromato-spectrophotometric
method [Novruzov, 2005].

Extraction and identification of flavonoids. Plant mate-
rial (leaves) was extracted with 80% ethanol 3 times in a
ratio of 1: 3 in a water bath (at 60-70°C) for 30 minutes.
The extracts were combined, filtered and evaporate in a
rotaru evaporator Rova-N2L apparatus. The total flavo-
noid content was determined spectrophotometrically at
420 nm [Endeneva et al., 2014]. The flavonoid content
was calculated on the basis of rutin (SSS). The quali-
tative composition and content of individual compo-
nents was determined by the chromato-spectral method
[Novruzov, 2004].

Extraction and identification of catechins. The plant
material was extracted with methanol in a ratio of 1:20
for 60 minutes. The extract was centrifuged at 5000
rpm for 10 minutes. The catechin content was deter-
mined spectrophotometrically [Ivanov et al. 2014]. The
quantitative composition and content of individual cat-
echins was determined by the chromatographic method
[Novruzov et al. 1983].

The study of antioxidant activity. The concentration of
anthocyanins was determined spectrophotometrically in
a hydrochloric acid aqueous solution at wavelength of
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510-520 nm on spectrophotometer (Spekol 1500, “Ana-
lytik Jena AG”, Germany). The content of anthocyanins
was calculated by cyanidin-3-glycoside [Chapukhina et
al., 2016]. Phenolic compounds were extracted from
plant material with 70% ethanol and their total con-
tent was determined by the method of Folin-Ciocalteu
[Denisenko et al., 2015]. The total polyphenol content
was expressed in mg gallic acid equivalent per gram of
dry weight. Flavonoids were extracted with 70% alco-
hol. The total flavonoid content was determined spec-
trophotometrically [Bulatova et al., 2012]. The content
of the amount of flavonoids was established in terms of
rutin / GSO. The content of catechins according to the
method of N.E. Novruzov [1983] and M.N. Zaprome-
tov [1993].

Extracts for determining AOA of the fruit were ob-
tained from freshly collected samples, from dry and
crushed leaves and stones using 40%, 70% and 95%
ethanol, antioxidant activity was determined by stan-
dard methods [Brand-Williams et al., 1995]. 2,2 - di-
phenyl - 1 - picrylhydrazyl (DPPH) is used for deter-
mining the antioxidant activity.

The optical density of the solution was determined
at 734 nm in a UV-VIS spectrophotometer (Jenway
7305). Trolox solutions (6 - hydroxy - 2,5,7,8 - tetra-
methylchroman - 2 - carboxylic acid) were used as a
standard solution for measuring of antioxidant activity.
The results of the analysis are expressed in % on dry
weight (umol / g). Concentrations were calculated from
a calibration curve in the range from 1 to 10 uM Trolox.
Free radical inhibition was calculated by the following
formula:

AOA (%) = [(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. The obtained data were processed
using Statistica Version 12 (Station Inc, USA).

RESULTS AND DISCUSSION
This paper presents the results of the analysis of the
quantitative content and qualitative composition of an-
thocyanins, flavonoids, catechins, and the total content
of phenols from various dogwood organs, as well as the
antioxidant activity of extracts obtained from them.
Phenolic compounds are an essential component
of plant materials which are not synthesized in human
and animal cells and enter the organism mainly due to
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food, especially by medicinal plants. They are highly
regarded as antioxidants. As known, plant phenolic
compounds are characterized by a wide structural di-
versity and, accordingly, various mechanisms of utiliza-
tion of free radicals and other active forms of oxygen
in cells. So, among flavonoids, some (rutin, catechin)
act as a trap of hydroxyl radicals, while others, aglycon
rutin and quercetin do not reduce the hydroxyl content,
but inhibit the production of the superoxide anion of the
radical [Chapuhina et al., 2016]. Plant extracts, consis-
ting of a variety of biologically active compounds of
a phenolic nature have a complex effect on organism.
Anthocyanins, flavonoids, catechins refers to phenolic
compounds and have antiradical and antioxidant pro-
perties investigated by us in various organs of dogwood.
In pharmacological studies, special accusation is given
to anthocyanin compounds that have antioxidant, anti-
radical, as well as vasodilator, antimicrobial, anticar-
cinogenic, antidiabetic and interferon inducer proper-
ties [Jayaprakasam et al., 2005; Deyneko et al., 2018;
Novruzov et al., 1987; Asadullaev et al., 1987].

Data on the content of biologically active compo-
nents of various organs of dogwood are presented in the
figure 1.
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Figure 1. The content of biologically active substances
in various parts of dogwood (mg%).

As can be seen from the figure the content of antho-
cyanins varies from 0.053 to 0.484 %; flavonoids 0.235
to 0.678 %; catechins from 0.133 to 0.185 %, total phe-
nols 1.511 to 2.534 %. The greatest number of antho-
cyanins was found in the fruits of 0.484 %, flavonoids,
total phenols in the leaves 0.678 %; 2.534 %, respec-
tively, catechins in the stones 0.185 %.

Determination of anthocyanins. The results of our ana-
lyzes on the content of anthocyanins in dogwood fruits
show that they accumulate more in fruits from Azer-
baijan (484 mg%) than those growing in Iran (106.81-



PLANT & FUNGAL RESEARCH

442.11 mg%) [Hassanpour et al., 2011], in Poland
(235.7 mg /%) [Sozanski et al, 2014]. The content of
anthocyanins in dogwood fruits is higher than in cherry
fruits - 82-298 mg% [Gao, Mazza, 1995], red grape
varieties - 6.9-15.1 mg% [Cantos et al., 2002], black
currant - 152-281 mg% [Benvenuti et al., 2004], black-
berries - 126-152 mg% [Pantelidis et al., 2007], blue-
berries - 314-515 mg% [Moyer at al., 2002]. Comparing
our results with the data above, we can conclude that
dogwood is reach with anthocyanins among other fruit
species. A significant content of phenolic substances in
dogwood fruits confirms the antioxidant and nutraceuti-
cal potential of this plant.

The results of chromatographic analysis of antho-
cyanidins obtained after hydrolysis of the sum of an-
thocyanins showed the presence of cyanidin, pelargoni-
dine and dolphinidin. A total of four anthocyanins were
found, of which three were isolated individually. Ac-
cording to the results of physico-chemical and spectral
analyzes and their comparison with known samples, the
isolated anthocyanins were identified as pelargonidin-
3-0-B-glycoside (67.5% of the total) cyanidin-3-O-f-
glucoside (18.0 %) and delphinidin-3-O-B-galactoside
(14.2%).

Determination of flavonoids. A total of eight flavonoid
substances are found. Of these, four are classified as
flavonols. Three of them are highlighted individually.
According to the result of physicochemical and spec-
tral parameters and their comparison with witness
data, the substances were identified as quercetin - 3-
O — PB-rutinoside (with 54.8% of the total), quercetin
- 3- O-P-galactoside (20.8%) and kempferol - 3- O-f-
galactoside (24.4%).

Determination of catechins. In the total amount of ca-
techins, the presence of catechin (26.3%), epicatechin
(21.4%) and gallocatechin (52.3%) was found. The
main part of the total amount of catechins is galloca-
techin (stones).

Antioxidant activity. Recently, the use of antioxidants in
the treatment of various diseases has been increasingly
debated [Rajendran at al., 2014]. Most of the doubts are
related primarily to the use of synthetic drugs [Baytop,
1991]. In addition, despite the fact that many in vivo
studies have shown the ineffectiveness of the use of
antioxidants in the treatment of a number of diseases,
it was also pointed out that the diet of products intro-
duction into the daily, especially of plant origin, rich
in compounds with antioxidant properties, significantly
reduces the risk of cardiovascular, neurodegenerative
and oncological diseases [Olas, 2018]. This is specific
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to vitamin E, C, flavonoids and carotenoids. Numer-
ous biochemical reactions are known that take place
and not directly related to the antioxidant properties of
these compounds [Hasanov et al., 2004]. The results of
the study of the antioxidant activity of various organs
(fruits, leaves, stones) are presented in figure 2.
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Figure 2. Density of dependence on the DPPH reagent
(in%).

From the data in the figure it can be seen that vari-
ous organs differ greatly in antioxidant activities. The
antioxidant activity of the studied dogwood organs va-
ries from 30-93%. The greatest antioxidant activity was
shown by the extract obtained from the stones (93%),
and the smallest from the fruits (30%). Study of the
effect of various extracts on the antioxidant activities
of various organs, it was revealed that the concentra-
tion of the solvent markedly affects AOA. It was found
that AOA of extracts obtained by various solvents from
various organs changes according to the following se-
quence: fruits (extraction with 95% ethanol) — stones
(70% ethanol) — leaves (40% ethanol) — leaves (70%
ethanol) — stones (40% ethanol). The highest antioxi-
dant activity was shown by the stone extract of 40%
ethanol, 0.75 ml concentration (93%), and the smallest
fruit extract obtained by 95% ethanol, 2.5 ml concentra-
tion (30%). In the leaves, the greatest inhibition was ob-
served in the extract obtained with 70% ethanol (89%).
The extracts obtained from leaves with 40% ethanol at
various concentrations (0.2, 0.4, 0.6, 0.8 mg) showed
49%, 55%, 82%, 83% inhibitory properties, respective-
ly.

CONCLUSION

The content and composition of biologically active
substances show that various parts of dogwood can be-
come raw materials for antioxidant preparations. It was
established that various dogwood organs differ in anti-
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oxidant activities, the stones and leaves have the grea-
test activity, and the fresh fruits have the least activity.
The obtained data allow us to recommend the stones of
this plant, which are waste in the production of juices,
as raw materials for food concentrates and additives, as
well as to stabilize and increase the biological activity
of food, cosmetic products and use as a medicine.
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Zogahn miixtalif orqanlarimin kimyavi torkibi va
antioksidant xiisusiyyatinin miiqayissli todqiqi

Eldar N. Novruzov

Latafot 9. Mustafayeva

oIsmayd Z. Zeynalll

AMEA Botanika Institutu, Badamdar sossesi 40, Baki, AZ1004, Azarbaycan

Isdo Azarbaycanin Qobolo rayonunda yayilmis miixtolif
orqanlarinin - meyvs, yarpaq, ¢oyirdoyinin kimyovi
torkibi vo antioksidant xisiyystlori verilir. Etanol
cixariglarinin antioksidant faallig1 2,2 — difenil — 1—pikril
hidroliz (DPPH) reaktivinin sorbast radikallar1 udmaq
xassasing goro miloyyon edilmisdir. Meyvo ekstrakti
toza yetismis meyvolordon, yarpaq va ¢ayirdoklorden iso
qurudulmus materialdan alinmisdir. Zogalin miixtolif
organlarin kimyavi analizi naticasindo miioyyen
edilmisdir ki, onlar bioloji foal maddslorlo zongindir.
Antosianlarin migdar1 0.053 - 0.484, flavonoidlor 0.135
- 0.678%, timumi fenol birlosmolori 1.257 - 2.543%
arasinda doyisir. Antosianlarin keyfiyyst torkibinin
Oyranilmasi torkibinds sianidin, pelargonidin va delfini-
din tdramslarin mévcudlugunu agkar etdi. Antosianlarin
maksimum miqdar1 meyvalards, flavonoid vo iimumi
fenollarin miqdar1 yarpaqda, katexinlor ¢ayirdoklords
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olmusdur. Alinmis ekstraktlarin antioksidant foalligimin
todqiqi noticesindo miioyyon edilmisdir ki, onlar
sorbast radikallara qars1 eyni reaksiya vermirlor. Todqiq
edilon ekstraktlarin antioksidant foalliginin doyisilmo
yiiksolisi beladir: meyva (90% etanol), ¢oyirdok (70%
etanol), yarpaq (40% etanol), (70% - li etanol), ¢oyirdok
(40% etanol). On yiiksak inqibirlosmo faalligr 40%
etanolla alinmis ¢oyirdok ekstrakti (0.75 mm qatiligda
93%), on asag1 (2.5 mm qatiliqgda 30%) meyva ekstrakti
gostordi. Yarpaglarda on ¢ox inqibirlosmo foalligini1 70
— li etanolla alinmis ekstrakt (89%) gostordi. Zogalin
miixtalif orqanlarindan alinmis ekstraktlarin antiok-
sidant xlsisiyyatinin todqiqi gosterdi ki, zogal sirasi
istehsalinda amsla golon ¢oyirdak tullantisi gida va kos-
metik mohsullar istehsalinda istifads edilon antioksi-
dant konsentrati almaq {iglin xammal ola bilor.

Acar sozlor: zogal, antosian, katexin, flavonoid, iimumi
fenol, meyva, yarpaq, ¢ayirdak, antioksidant faallig

CpaBHHUTeJBHOE HCCJIeI0BaHNE HCCTeJOBAHHE XU~
MHY€eCKOI0 COCTABA U AHTMOKCHIAHTHBIX CBOICTB
IKCTPAKTOB Pa3HbIX OpranoB kuszuiaa (Cornus mas
L.)

dasaap H. Hospy3os

Jlatagar A. Mycradaesa

Acmad 3. 3eifHAILIBI

Hucmumym Bomanuxu HAHA, baoamoap 40, baky, AZ1004,A3epbatiosrcan

B pabore mpuBeieHBI pe3ynbTaThl UCCIICAOBAHUS XHUMH-
YECKOTO COCTaBa OMOJIOTHYECKH aKTHUBHBIX BEICCTB U
AHTHOKHUCIUTEILHBIX CBOMCTB IUIOAOB, JTUCTHEB U KO-
ctouek ku3mna (Cornus mas L.), mpouspacTaroiero B
labanunckoM paiione AzepbOaiimkana. AHTHOKCHAAHT-
Hasi aKTUBHOCTB 3TaHOJIBHBIX 3KCTPAKTOB HCCIICIOBAHA-
Ha CIIOCOOHOCTh YIaBJIMBaTh CBOOOMHBIC pajuKaibl 2,2
— muennn — 1 — mukpunruapasuna (API). Ananu-
3Bl MIPOBOJIMJIHA C UCTIOIB30BAHUEM SKCTPAKTOB CBEKHX
3peNbIX IUIOJOB M BBICYNIEHHBIX JINCTHEB U KOCTOUECK.
B pe3synpraTe XuMHUUECKOTO aHAIH3a YCTAHOBJICHO, YTO
pa3IUYHBIC OpraHbl KH3HWJIA OTIIMYAIOTCS TI0 COAepIKa-
HUIO OMOJIOTMYECKU aKTHBHBIX BemiecTB. ComepikaHue
AHTOI[MAHOB B 3aBHCHMOCTH OT OPTaHOB M3MCHSETCS B
npenenax 0,053-0,434 %, ¢pnaBonousr 0,135-0,678 %,
obmme denomnst 1,257-2,543 %. W3yueHnune kauecTBEH-
HOTO COCTaBa aHTOIMAHOB BBHISBWIIO HATUYHE TPOU3-
BOJHBIX [MAHUJIMHA, MEIAPTOHUINHA U JETbOUHUIU-
Ha. Hambosbliee KONMMUYECTBO aHTOIIMAHOB OTMEUCHBI
B IIO/aX, (pIABOHOMBI M 00IIMe (hEHOJBI B JTUCTHIX,
KaTeXUHBI B KOCTOYKaX. B pe3ymbrare ucciieoBaHUSL
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AQHTUOKCHUAAHTHON aKTUBHOCTH OBIJIO yCTaHOBIEHO,
YTO 3KCTPAKT U3 Pa3IMYHBIX OPraHOB KMU3WJIa HE OJHA-
KOBO PEearupyroT U HHTUOUPYIOT CBOOOAHBIC paiuKaIbL.
BrIsIBIEHO, YTO aHTHOKUCIUTEIbHBIE CBOWCTBA TOMY-
YEHHBIX 3KC- TPAKTOB U3MEHSIOTCS 10 CIEAYyIONIEeH BO3-
pacTaroliieit mocie0BaTeIbHOCTH: IIOABI (KCTPaKIUs
90% »sTta- HONOM), KOCTOuku (70% 53TaHON), TUCTHA
(40% »stanomn), muctes (70% sTanon), koctouku (40%
sTanon). HanbGonpiryro MHTHOMPYIOIYI0O aKTHBHOCTh
MOKa3al SKCTPAKT MOJy4eHHBIH U3 Koctouek ¢ 40%
sta”onoM (0,75 mn kxoHneHtpauuu 93%). Haumens-
LIYI0 - 3KCTPaKT M3 IUIOJIOB MONy4eHHBIH 95%3TaHo-
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aoMm (2,5 mn koruenTpanmu 30%). B nucTbsax Hanbomb-
[ee MHrUOMPOBAaHUE TOKA3aJl SKCTPAKT IMOJTyUCHHBIN
70% »tanonom (89%). B pesynbrare uccieqoBaHUsS
AHTHOKCUIAHTHBIX CBONCTB 3KCTPAKTOB, MOJyYCHHBIX
U3 pa3IyYHBIX OPTAaHOB KU3WJIA BBISBICHO, UTO JUCThS,
0COOCHHO KOCTOUYKH SIBJISIOIIMECS OTXOIOM MIPH TIPOU3-
BOJICTBE COKAa MOXKET CTaTh IOJIHOIICHHBIM CHIPHEM JIJIS
MOJTyYEHUS] KOHIICHTPAT, IMHIIEBBIX U KOCMETUYECKHX
JI00ABOK MPU MPOU3BOACTBE PA3TUYHBIX MPOAYKTOB.
Knrwouesvie cnosa: xuzun, anmoyuanvl, QrasoHouowl,
o0bwue gheronvl, hpykmol, IUCMbS, KOCHMOUKU, AHMUOK-
CUOAHMHASL AKMUBHOCTID



