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Abstract This article presents the results of a study of the chemical composition and physicochemical indicators of
aqueous ethanol extracts of juniper needles (Juniperus virginiana) and thuja (Smaragd). The content of biologically active
substances (flavonoids, organic acids, polysaccharides, essential oils, vitamin C) was determined, as well as quality
indicators: dry matter mass fraction, density, pH, ethanol content, and microbiological purity. It has been established that the
extracts meet regulatory requirements and possess a complex of properties that allow them to be considered as promising raw

materials for the pharmaceutical and cosmetic industries.
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1. Introduction

In recent decades, there has been a steady increase in
interest in the study and application of plant raw materials as
a source of biologically active substances (BAV). This is due
to the increasing attention to natural components with a wide
spectrum of pharmacological activity and minimal side
effects. Among such sources, coniferous plants occupy a
special place, which are distinguished by their rich chemical
composition and are traditionally used in folk and scientific
medicine. [1]

Juniper and thuja needles contain significant amounts
of flavonoids, polysaccharides, organic acids, vitamins,
and residual amounts of essential oils. These compounds
have antioxidant, anti-inflammatory, antimicrobial, and
immunomodulatory effects, making them promising for
use in the pharmaceutical and cosmetic industries. [2]
In particular, the extracts of coniferous plants are used as
components of medicinal preparations, skin and hair care
products, as well as biologically active additives. [3]

One of the most effective methods for extracting
surfactants from plant materials is water-ethanol extraction.
This method ensures a high yield of phenolic compounds and
vitamins, and also contributes to maintaining the stability of
the active substances. Furthermore, the ethanol in the extract
performs the function of a preservative, which positively affects
the microbiological purity and shelf life of the resulting
product.

Despite the known value of coniferous plants, comparative
studies of the chemical composition and quality indicators of
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juniper and thuja needle extracts under standardized water-
ethanol extraction conditions are not common. Therefore,
conducting such research seems relevant and in demand both
from a scientific and practical point of view. [4]

The purpose of this work is to conduct a comparative
analysis of the chemical composition and physicochemical
quality indicators of water-ethanol extracts of juniper
needles and thuja, as well as to determine their compliance
with the requirements of current regulatory documents. The
obtained data can serve as a basis for further development of
medicines and cosmetic preparations based on plant extracts.

2. Materials and Methods

The composition and properties of water-ethanol extracts
of juniper and thuja needles were investigated. Data on the
content of biologically active substances, density, pH, and
other indicators are presented.

The needles of coniferous plants are an important source
of biologically active substances (BAS), including flavonoids,
organic acids, polysaccharides, and traces of essential oils.
Water-ethanol-based extracts provide a high yield of
polyphenols and good stability of active substances. [5]

The research results are presented in Tables 1 and 2.

From the data presented in Table 1, the water-ethanol
extract from juniper needles slightly exceeds the values of
similar indicators in the extract from thuja needles in terms
of the content of basic biologically active substances.
However, the difference in these indicators is not significant,
as these indicators can vary depending on the growing
conditions of the given plants. [6]

The physicochemical quality indicators of the obtained
extracts are presented in Table 2.
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Table 1.

Chemical composition of water-ethanol extract from juniper needles (Juniperus Virginiana) and thuja (Smaragd)

Mass fraction of the component in the needle

Component — -
juniper tuis

Flavonoids (rutin, quercetin), % 0.3140.1 -
Flavonoids (rutin, campferol), % - 0.540.1
Ascorbic acid, mg/100 g 75.045.0 60.0+10.0
Organic acids, % 0.5+0.1 0.3+0.1
Polysaccharides, % 25+0.5 1.2+0.3
Residual essential oil (a-pinen), % 0.04 0.1 0.03+0.1

Table 2. Physicochemical quality indicators of extracts
Indicator Normative range Value of the indicator in needles
(GOST 18078-72) juniper tuis

Color - Greenish-brown
Smell - Characteristic coniferous
xzz;:zi'c’; of dry matter 3.0-10.0% 72403 6.80.2
Density at 20 <C, g/cm3 0.94-1.00 0.98 0.96
Ethanol content, % 30.0-70.0 65.0 £1.0 67.0 £1.0
pH, units.approx. 4.0-7.0 55+0.1 5.6 +0.1
Microbiological No more than 100 28, 7
purity, COE/ ml (OFS 1.2.4.0002.18)

Juniper needle extract has a characteristic resinous aroma
with woody and fresh notes. Contains essential oils, flavonoids,
terpenes, and vitamins. These components have antiseptic
and anti-inflammatory properties. It is used in aromatherapy,
cosmetics, as well as in folk medicine to strengthen the
immune system and improve skin condition.

3. Results and Discussions

The thuja extract has a sweeter and softer aroma compared
to juniper, with a slight woody notes. The color of the
extract is usually yellowish or light green. Contains essential
oils, organic acids, vitamin C, and antioxidants. It has
anti-inflammatory and strengthening properties. It is used in
cosmetology for skin and hair care, and in phytotherapy to
maintain health and improve metabolism.

It was established that the studied aqueous-ethanol extracts
comply with TOCT 18078-72 "Fruit and Berry Extracts.
Technical conditions”, as the regulatory quality indicators
for coniferous plant extracts are regulated not by a separate,
but by a general standard, but by the requirements of OFS
1.2.4.0002.18. for microbiological safety. [7]

Thus, the obtained extracts of juniper needles and thuja
can be used both in the production of medicines and in
cosmetology.

The results obtained indicate that extracts of juniper and
thuja needles can be successfully applied in various fields.
They are advisable to use as a source of flavonoids,
polysaccharides, and vitamin C in the development of

phytopreparations and biologically active supplements.
In cosmetic practice, these extracts can serve as natural
antioxidants and preservatives, which opens prospects for
their introduction into creams, masks, and hair care products.
In the pharmaceutical industry, they may be considered
as auxiliary components in the formulation of complex
preparations with antimicrobial and anti-inflammatory
properties. [8]

4. Conclusions

A promising direction is the further study of the
pharmacological activity of the extracts, including antioxidant,
immunomodulatory, and anti-inflammatory effects. It is of
interest to investigate various extraction methods (ultrasonic,
microwave, pulsed) to increase the yield of biologically active
substances and improve the stability of the final products.
It is also important to develop standardized approaches to
quality control of the extracts, including the determination of
the content of key active components, which will ensure their
reproducibility and safety.

Future studies may focus on evaluating the toxicological
characteristics and determining the optimal dosages of the
extracts for long-term use. Moreover, the application of
coniferous extracts in combined medicinal products and
functional foods appears promising, which may expand the
possibilities of their use in the medical, pharmaceutical, and
food industries.
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