PROCEEDINGS OF THE YEREVAN STATE UNIVERSITY

Chemistry and Biology 2023, 57(2), p. 177-181

Chemistry

PREPARATION AND STUDY OF JUNIPER BERRY AND SEED EXTRACTS

M. S. TOROSYAN ¥, V. V. VARDAPETYAN 2% G. A. SHAHINYAN 23",
A. 1. MARTIRYAN 23"

! Chair of Pharmaceutical Chemistry and Pharmacognosy,

Institute of Pharmacy, YSU, Armenia
2 Research Center of Chemistry, Laboratory of Ecological Safety, YSU, Armenia
3 Chair of Inorganic and Analytical Chemistry, YSU, Armenia

The study of antioxidants in plants is one of the modern scientific and practical
problems. The aim of this work is to obtain the extracts of pharmacy sale juniper
berries and seeds, and to study their antioxidant properties by the method of
competitive reactions. In this work, a number of extraction methods were used, and
the investigation of the obtained extracts was performed by spectrometric and
chromatographic methods.
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Introduction. It is known that various herbs such as juniper, possess a number
of beneficial and healing properties. These properties are largely due to the
biologically active, antioxidant, and antiradical substances present in them [1].
The main function of antioxidants is that they bind free radicals and remove them
from the body. The antioxidant properties of extracts obtained from plants are
advantageous as they contain antioxidant substances with different functional
groups, and therefore with different nature and mechanisms of action. The latter
makes them more effective and universal. This is also the reason for the wide use of
plants in modern medicine and drug production [2].

The purpose of this work is to study the antioxidant properties of extracts
obtained from juniper berries and seeds, and to determine the quantitative content of
some biologically active substances in the extracts. Quinones, phosphoric acid, citric
acid, catalase enzyme are widely used in medicine [3]. The juniper (Juniperus
communis), which is the subject of research in this work, is widely used in medicine.
Berries and seeds of juniper (Fructus Juniperi communis, Baccae Juniperti),
collected in autumn and dried at a temperature of up to 30°C, are used as medicinal
raw materials [4]. Juniper berries yield a terpene oil or “juniper resin” that is
recommended as an external analgesic. Juniper berries contain essential oil up to 2%,
which is rich in terpenes, organic acids — acetic acid, malic acid, formic acid, invert
sugar — up to 40%, and many other biologically active substances [5].
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Materials and Methods. The extraction of juniper berries and seeds was
carried out using several methods taken from the literature: cold and hot maceration,
steam distillation, and Soxhlet extraction [6]. Distilled water, as well as water—
alcohol 30/70 and 60/40 (w/w) ratio mixtures were used as extraction solvents.
Dry berries of juniper plant species with equal weight were used for each extraction
process. The berries were taken from the same production lot. Detailed information
about the extraction methods, conditions, and solvents used in this work are
presented in Tab. 1.

Table 1

Serial number of obtained extracts, mass of dry berries, used solvent, method and conditions,
volume of standardized extracts

Extracts bMags of Solvent used Method used, duration, Volume of standardized
erries, g temperature extract, mL
1 10 70% ethanol hot maceration, 2 h, 70°C 250
2 10 40% ethanol hot maceration, 2 h, 70°C 250
3 10 40% ethanol hot maceration, 24 h, 20°C 250
4 10 70% ethanol hot maceration, 24 h, 20°C 250
5 10 70% ethanol Soxhlet extraction, 4 h, 83°C 250
6 10 40% ethanol Soxhlet extraction, 4 h, 87°C 250
7 10 distilled water | steam distillation, 4 h, 96°C 250

Method of Competitive Reactions for the Study of Antioxidant Properties.
In the p-nitrosodimethylaniline (PNDMA) assay, the assessment of antioxidant
properties involves the study of the kinetics of competitive reaction between
hydroxyl radicals and PNDMA. Under the influence of UV light at 313 nm, hydrogen
peroxide forms hydroxyl radicals. These radicals react with PNDMA, resulting in
dye decolorization. The rate of the reaction between hydroxyl radicals and PNDMA
is determined by measuring the absorption at 440 nm using a spectrophotometric
technique. The addition of a sample affects this reaction due to the competitive
reaction between the antioxidants present in the extract and hydroxyl radicals,
resulting in slower decolorization of radical target PNDMA.. By the determination of
the rate of dye decolorization the rate constant of the reaction between antioxidants
derived from the extracts and hydroxyl radicals may be determined according to the
following equation [7, 8]:

k _125.100 _NDMA] Wy

OH+polyphenol — *- [polyphenol] (WZ )'
The factor 1.25-10% represents the rate constant of the hydroxyl radical and PNDMA
reaction, mol=-L-s~1. Meanwhile, W; and W- denote the slopes of the plots illustrating
the absorption of PNDMA over time during hydrogen peroxide radiation in the
absence and presence of infusions, respectively. A similar approach was employed
to determine the rate constant of the hydroxyl radical and PNDMA reaction in the
presence of the well-known antioxidant ascorbic acid, the value of which is
9.45-10° M st 8].

Instrumentation. UV-Vis absorption spectra were recorded using PG-instru-
ments T60 spectrophotometer. In this work, measurements were carried out using
“Waters Separation module e2695” (USA) liquid chromatograph. An Alltima C18
250x4.6 mm, 5 um column was used. The eluent was a mixture of phosphoric acid,
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methanol, acetonitrile, and water in the following ratio: 0.5% methanol, 0.5% aceto-
nitrile, and 0.1% phosphoric acid in water. HPLC method was used for quantitative
and qualitative analysis of organic acids: column — Alltima C18 250x4.6 mm, 5 um;
detector laser wavelength — 210 nm; flow velocity — 0.7 mL/min; column temperature
— 30°C; mobile phase — 0.5% CH3OH / 0.5% CH3sCN / 0.1% HsPO,4 /98.9% H0.

Results and Discussion.

Spectroscopic and Chromatographic Measurements. The extracts were
previously diluted 50 times with the appropriate solvents and subjected to spectral
analysis. According to the spectral studies the most effective extracts, which have
the highest absorption intensities, were 1%, 4" 5" and 6" extraction methods.
According to the literature data [9, 10], the absorptions obtained correspond to the
organic acids present in the extracts, the presence of which was confirmed and
quantitatively determined by a HPLC study. Based on the data of calibration curves
of oxalic and tartaric acids, the amounts of those in the selected extracts are shown
in Tab. 2.

Table 2

Quantitative data of some organic acids and their quantity in extracts

Extraction methods | Organic acid | Retentiontime, min | Intensity, AU | Quantity, mg/mL
1 oxalic acid 4.168 9551 0.012
4 oxalic acid 4.168 8564 0.012
5 oxalic acid 4.173 8567 0.011
6 oxalic acid 4.173 6122 0.009
4 tartaric acid 4,975 3159 0.02
5 tartaric acid 4.980 3193 0.012
6 tartaric acid 4,987 2028 0.012
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Dependence of the absorption of PNDMA on the radiation period of hydrogen peroxide in the
absence (1) and presence (2 — 0.0075 g/L, 3 — 0.015 g/L, 4 — 0.04 g/L, 5 — 0.0 g/L) of 7" extract (a).
Dependence of the slopes of the plots given in (a) on the concentrations of the studied extract (b).

For the study of antioxidant properties, the method of competitive reactions,
designed the study of antioxidant properties in agueous systems, was used. Taking
into account that only in 7™ extraction method water is used as an extraction solvent,
and PNDMA assay is valid for agueous solutions, only this extraction method has
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been used for furhher measurements. Figure (a) shows the dependence of the
absorption of PNDMA at 440 nm as a function of radiation time in the absence (1)
and presence (2 — 0.0075 g/L; 3 -0.015 g/L; 4 — 0.04 g/L; 5 - 0.0 g/L) of 7" extract
at different concentrations; Figure (b) shows the dependence of the reaction rate on
the concentration of the studied extract.

From the dependence of the slopes of the plots presented in Figure (a)
on the concentration of extract (b), the rate constant of the reaction between hydroxyl
radicals and antioxidants present in the extract were determined using equation.
The rate constants of the reaction between hydroxyl radicals and extract values are
1.3-:108 mol*-L-s* for 7" extract and 9.45-109 mol*-L-s™* for vitamin C. 7" extract
shows significant antioxidant activity comparable with vitamin C.

Conclusion. Based on the conducted spectral analysis, it is evident that the
quantity of extracted organic acids in the 1%, 4", 5" and 6™ samples surpasses that
in the 2", 3" and 7" samples. The levels of oxalic acid and tartaric acid within the
extracts were determined using chromatography. Evaluation of antioxidant activity
was performed quantitatively for the 7" extract using the method of competitive
reactions. The rate constant of the reaction between hydroxyl radicals and extract
(1.3:108 mol*-L-s1) was compared with vitamin C (9.45-10° mol-L-s™) derived by
the same method. It was shown that juniper extract possesses significant antioxidant
activity, as the rate constant is approximately one order of magnitude lower than of
vitamin C.
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Qp<NEF MSAFLE P B UGLUGB h ERUS/MUTUSLEND
MUSLUUSNFUL &4 NFUNFULUUPMOREBSOFLL

Pniuwhnidipnid hwmjuopuhnhsitiph ntunidtwuhpniynip ghnwjuo b
Yhpwpwluwb wpnh pubnhpttphg dGya £ Unyt wppuowmwbph Gypumuyh
ntinuunbuwyhtt ywéwnph ghhnt wmninbtinh b wbpdtiph fpunpujunbtph unw-
gnuip, Upguljguyht nhiwghwbitinh tnubtwng nputg hwljuwopuhnhy hwnlyni -
pynLblitipnh nrunidtwuhpnipyniip: Whuumwbpnid jhpunyt) Gh Epunpuljghugh
uh wpp dbkpnnbtp, Juuupl G unmwgyuwd Epunpuumbtph htimwgnun -
eynLbbbp uybunpusuthuuit bk ppndunmngpudhwjuls Whennutinny:

M. C. TOPOCSIH, B. B. BAPJIAIIETSH, I'. A. LIATUHAH, A. U. MAPTHUPSIH

I[MPUT'OTOBJIEHUE 1 UCCIIEAOBAHUME 3KCTPAKTOB IIJIOAOB
N CEMSH MOXOKEBEJIbBHUKA

N3ydyeHne aHTHOKCUAAHTOB CPEIN PACTEHUH SIBISIETCS OJHON M3 COBPEMEH-
HBIX HAyYHBIX U MPHUKIAIHBIX 331a4. L{enpro JaHHO# paboThl SBISIETCS MONTydeHUE
JKCTPAKTOB IIJIOJIOB U CEMSIH MOKKEBEJIbHUKA JUISl AlITEYHOU MPOJaXH, U3yUYEHUE
MX aHTHOKCHJIAHTHBIX CBOMCTB METOAOM KOHKYPEHTHBIX peakiuil. B pabdote Obt
HCIIOJIB30BaH Psifi SKCTPAKLUOHHBIX METOJO0B, a TAKXKE IIPOBEICHBI UCCIIECIOBAHUS
MOJTYYEHHBIX IKCTPAKTOB CIIEKTPOMETPUIECCKUM M XpOoMaTorpapmyeckuM MeTOIaMH.
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