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DEVELOPMENT OF TECHNOLOGY FOR OBTAINING PHITOSUBSTANTS
FROM RAW ARTEMISIA GMELINIl WEBER EX STECHM

The article presents the results of producing phitosubstants as extracts and essential oil from medicinal
plants of Artemisia gmelinii. Antibacterial and antifungal screening of the received phitosubstants has shown
pronounced bactericidal activity against microorganisms Staphylococcus aureus ATCC 25923, Staphylococcus
aureus ATCC 6538, Staphylococcus epidermidis ATCC 12228, Micrococcus luteusATCC 10240, Bacillus subtilis
ATCC 6633, Bacillus cereus ATCC 10876, Streptococcus pyogenes ATCC 19615, Streptococcus pneumoniae
ATCC 49619, Streptococcus mutans ATCC 25175, Candida albicans ATCC 10231, Candida parapsilosis ATCC
22019 of the dry extract obtained by the percolation with the use of the solvent - 70% alcohol. The results
obtained allowed selecting the dry extract of Artemisia gmelinii as active pharmaceutical substance to create
a dental gel based on Carbomer.
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plants is one of the important processes in the preparation

of phytosubstances. Analysis and search for modern
effective methods for producing BAS and the development of
pharmaceutical substances are, undoubtedly, of theoretical and
scientifically-practical interest [1].

Currently, more than 30% of medicines are derived from
natural raw materials, including plants. As a rule, substances
extracted from plants are a complex of physiologically active
compounds containing two or more components for different
plants. These substances have different solubility and can
therefore be extracted with selective solvents [2,3]. The
extractive substances extraction process depends on the plant
material itself (the extractable substances content in the raw
material, the morphological and anatomical features of the
feedstock structure) and on technological factors (solvent
viscosity, extraction temperature, raw material dispersion,
density, porousness of the raw material layer, porosity, solvent
nature, extraction time and others) [4-8].

The main goal of the study was the development of
an optimal technology for obtaining extracts in the form of
phytosubstances of pharmacopoeial quality.

Different methods of extraction from the same plant raw
materials can lead to the production of BAS with different
chemical composition and properties [9].

A phytochemical analysis was applied to the extracts from
the raw materials obtained by various extraction methods:
by carbon dioxide extraction using liquid carbon dioxide
under subcritical conditions, by percolation using an alcohol
solvent of 70%, by circulating extraction using a chloroform

I solation of biologically active substances (BAS) from the

solvent, hydro distillation (a method of obtaining essential oil).

To obtain the extracts was used the raw material of
wormwood gmelinii harvested in July-August 2015 in the
generative phase in the foothills of the Trans-1li Alatau of
the Republic of Kazakhstan. The harvesting was produced
in accordance with the principles of the GACP standard. The
collected raw materials are standardized in accordance with
the requirements of the State Pharmacopoeia of the Republic
of Kazakhstan.

1. Using the method of carbon dioxide extraction a
technology for obtaining a thick extract from wormwood
gmelinii has been developed at the enterprise "PhytoAromat"
in accordance with the standard of the enterprise ST 27658 -
1910 - LLP-02-2011 "Extracts" in the industrial installation
UPE 5L.

Crushing of the raw materials was carried out on a KDU-2
crusher up to a size of 3-5 mm. Liquid carbon dioxide (CO,)
was used as the solvent, which is a good selective solvent
for most aromatic substances [10]. The parameters of the
technological process under subcritical conditions were selected
experimentally, table 1.

The extraction results and the characteristics of the product
obtained are shown in table 2.

As can be seen from the table, in the case of carbon dioxide
extraction the technological output of the finished product was
1.85%, 22 compounds were found, 20 of them were identified.
The final product was a thick dark brown extract with a specific
odor. A principal technological scheme for obtaining carbon
dioxide extract was developed, Fig. 1.

2. A technology for extracting dry extract from the raw
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Table 1 — Parameters of CO, - extraction under subcritical
conditions

Parameters Subcritical extraction
Solvent CO2 in the liquefied state
Pressure 66 atm
Temperature 160C
Extraction time 18 h
Solvent flow None
Degree of grinding 3-5mm
Volume of flowability 340 g/dm3
Water flow (circulation system) 20L
Dissolved substances Partially lipids, t.erpe‘noids,
fat-soluble vitamins
PossibiIit:Xc:I;rcatl;:tionating None

Table 2 — Process output and product characteristics

the raw material layer), purification and thickening of the extract,
standardization of the extract.

This method allows the maximum extraction of biologically
active substances; the output of the finished product and the
number of compounds found are shown in table 3.

As can be seen from Table 3, the output of the extract was
2.5%, the number of compounds found was 13, and the number
of identified compounds was 13. The technological scheme for
obtaining a dry extract by percolation using an alcohol solvent
of 70% from Artemisia wormwood is shown in Figure 2.

3. The preparations of a thick extract by the method of
circulation extraction with the use of a volatile chloroform
solvent were carried out in a classical manner in a "Soxclette"
type installation. The resulting thick extract is a viscous mass of
dark brown color, with a specific smell of a bitter taste.

The output of the final product and the number of compounds
found are shown in Table 4.

As can be seen from Table 4, the extract output was 2.1%. The

number of found compounds - 13, identified - 13.

melinii . h
9 Herb mincer, sieve, scales

amount of HRM

Kind of ng . Compounds found . . 4 Essential oil was obtaine.d.by hydro
wormwood | Materials for | Obtained Technological distillation under laboratory conditions in the
A. gmelinii L. extraction, | product(g) | Total | Identified | output, % Clevenger apparatus. The finished product is
) an oily liquid of a dark yellow color with a
Thick extract 2161,0 40r 22 20 1,85 specific odor. The output and characteristics of

the essential oil are shown in Table 5.
S : Ascanbe seen frorp Table 5, the technological
intermediates and Making a thick extract Contiolin e output of essential oil was 1.76%, the number
materials i it of compounds detected was 48, and 36 were

= — identified.

Grass of wormwood |, Preparation of HRM Particle size, Thus, a thick extract was obtained by the

method of carbon dioxide extraction under

Stage 2
Extraction from HRM
Extractor (UPE-5)

Liquefied carbon dioxide

Amount of raw material
and extractant,
extraction t, p, and
control of intermediate
products

subcritical conditions with a technological
output of 1.85%, the output of the dry extract
obtained by percolation using an ethyl alcohol
solvent of 70% was 2.5%. The method of
circulating extraction with the use of a volatile

|

[ Standardization ‘

Packaging of a thick extract

chloroform solvent made it possible to obtain a
thick extract with a technological output of 2.1%.
The production of essential oil was developed
by steam distillation (hydrodistillation), output

Stage 3
Packing and marking
Container filling machine

Plastic containers for
pharmaceutical use

Filling capacity

- 1.76%. The obtained extract and essential oil
substances were screened for antibacterial and
antifungal activity (Staphylococcus aureus

if ATCC 25923, Staphylococcus aureus ATCC

| Finished product H - Control of 6538, StaPhylococcus epidermidis ATCC

inished products 12228, Micrococcus luteusATCC 10240,

| Quartmin = ‘ Bacillus subtilis ATCC 6633, Bacillus cereus

ATCC 10876, Streptococcus pyogenes ATCC

Figure 1 — Technological scheme for obtaining carbon dioxide extract from the 19615, Streptococcus pneumoniae ATCC

raw material of wormwood gmelinii

material of wormwood gmelinii with the use of 70% ethanol
by percolation has been developed. Extraction of BAS was
due to convective diffusion to complete depletion, then further
purification and thickening of the extract to a moisture content
of no more than 5% (dry extract) was carried out.

The method of obtaining a dry extract consisted of the
following steps: soaking of raw materials, maceration pause
(infusion), percolation (direct transition of the extractant through

49619, Streptococcus mutans ATCC 25175,
Candida albicans ATCC 10231, Candida
parapsilosis ATCC 22019).

It has been found that the activity is shown by all the extracts
and essential oil of Artemisia gmelinii, expressed antimicrobial
and antifungal activity is shown by the dry extract, obtained
by percolation with an ethyl alcohol solvent of 70% [12]. The
results obtained allowed selecting the dry extract as an active
substance for the creation of a new drug dental gel based on
the carbomer.
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Kind of Raw Compounds found
materials for | Obtained Technological
wormwood extraction roduct (g) ifi output, %
A. gmelinii L. © | P 9) | Total | Identified put, %
Dry extract 4005,0 100r 13 13 2,5

Raw materials, intermediate
products and materials

Wormwood Artemisia

Preparation of extract

Control in the
production process

Step 1. Preparation of

herb (Artemisia gmelinii
Weber ex Stechm.)

Alcohol 70% or

raw materials and
extractant
Crusher KDU, sieve, scales

—

1
of raw materials

Size of particles,
uniformity of sifting,
mass of HRM. Soaking

Stage 2. A maceration

chloroform

pause Alcohol 70%
or chloroform 9: 1

—_—

—]

A maceration pause

S

Step 3. Preparation of a
dry extract
Percolator

L

—

Infusion, extraction time

—

Step 4. Purification of the
extract
Evaporator

*

Accumulator,
cleaning of extractant

Step 5. Thickening
Rotary evaporator

Intermediate control

Standardization

*

of Artemisia gmelinii.

Table 4 — Technological output and characteristics of the finished product

Figure 2 - Technological scheme of obtaining a dry extract with alcohol from the raw material

Kind of Raw Compounds found
materials for | Obtained Technological
wormwood extraction roduct (g) ifi output, %
A. gme“n“ L. (g) ’ p g Total Identified put, 7%
Thick extract 1455,0 309 13 13 21

Table 5 — Output and characte

ristic of essential oil

Kind of Raw Compounds found
materials for | Obtained Technological
wormwood extraction roduct (g) ifi output, %
A. gmelinii L. © | P 9) | Total | Identified put, %
Essential oil 17589 310,0 48 36 1,76
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C.)K. AcpeHdusipose ambiHOarbl Kaszak ynmmbiKk MeduyuHa

yHusepcumemi, Anmamai K., Kasakcmax Pecriybrukachbi

ARTEMISIA GMELINII WEBER EX STECHM LLUUKI3BATbIHAH
OUTOCYBCTAHLUA ANTY TEXHONOIMMACBLIH 93IPNEY

Makanaga MenuH ycaHblHbIHbIH, ©CiMAIKTEKETEC Adpinik
LUMKi3aTblHaH 9KCTPaKT TypiHAeri uTocybCTaHUMSACBIH XaHe acup
MawnapblH any XyMbICbIHbIH HaTuKenepi 6epinreH.

AnblHFaH putocybcTaHumsNapapl aHTMbakTepuanibl xxeHe aHTu-
yHranbabl CKPUHWHT XKypridy HaTuxeciHae Staphylococcus aureus
ATCC 25923, Staphylococcus aureus ATCC 6538, Staphylococcus
epidermidis ATCC 12228, Micrococcus luteusATCC 10240, Bacillus
subtilis ATCC 6633, Bacillus cereus ATCC 10876, Streptococcus
pyogenes ATCC 19615, Streptococcus pneumoniae ATCC 49619,
Streptococcus mutans ATCC 25175, Candida albicans ATCC 10231,
Candida parapsilosis ATCC 22019 kyprak, 70% cnupTTiH, epiTKiLiH
KongaHa oTbIpbin NepKonsAyus ificiMeH anbliHFaH MUKPOOPraHn3m-
Aepre ankbiH 6akTepUOLMATIK 94iC KepceTTi.

Article received 09.06.2017

3epTTey 6apbiCbiHAA anblHFaH HaTWXenep MenuH XycaHbIHbIH
KypFak 3KCTpaKTbiH kapbomep HerisiHaeri cToMaTonorusanbIK refbAi
acan LblFapyfa kaxeTTi 6enceHai dapmaveBTukanblk cybcTaHums
peTiHAe TaHAayFa MyMKiHAIK Gepai.

Heeziz2i ce3dep: menuHu xycaHbl,pumokypamobl 3ammap,
CblfbIHObI, 3¢hup mMadbl.

PE3IOME

A.C. MAMATOBA

Kaszaxckuli HayuoHasnbHbIl MedUUUHCKUU yHusepcumem

um. C.[. AcpeHdusiposa, 2. Anmamel, Pecriybnuka KasaxcmaH

PA3PABOTKA TEXHONOI'MU NONYYEHUA ®UTOCYBCTAH-
LIUA N3 CbIPbSl ARTEMISIA GMELINII WEBER EX STECHM

B ctatbe npeacTaeneHbl pesynsraTbl nonyyYeHns outocybctan-
UM B BUAE SKCTPaKTOB M 3(PUPHOro Macrna u3 rekapcTBEHHOro
pPacTUTENBLHOTO Cbipbsi MOMbIHK MMenuHa.

AHTnGaKTepnanbHbIi U aHTUMYHranbHbIA CKPUHUHE  MOMy-
YeHHbIX pmuToCcybCTaHLMII NoKa3arn BblpaXeHHY GakTepULMAHYHO
aKTMBHOCTb K MukpoopraHuamam Staphylococcus aureus ATCC
25923, Staphylococcus aureus ATCC 6538, Staphylococcus
epidermidis ATCC 12228, Micrococcus luteusATCC 10240, Bacillus
subtilis ATCC 6633, Bacillus cereus ATCC 10876, Streptococcus
pyogenes ATCC 19615, Streptococcus pneumoniae ATCC 49619,
Streptococcus mutans ATCC 25175, Candida albicans ATCC 10231,
Candida parapsilosis ATCC 22019 akcTpakTa Cyxoro, nofy4eHHOoro
METOAOM MEepPKONsiLUM C UCMONb30BaHUEM PACTBOPUTENS CrivpTa
70%. MNony4eHHble pe3ynbTaThl NO3BONMUMAM BbIOpaTb 3KCTPAKT Cy-
XOW nonblHW MMenuHa B Ka4yecTBe akTUBHON (hapMaLeBTUYECKOW
cybCcTaHumMM AN co3aaHus rensi CToMaTonormMyeckoro Ha OCHoBe
kapbomepa.

Knrovyeeblie cnoea: nonbiHb [MenuHa, chumocodepxauwjue
gewjecmea, aKCmpakm, 3¢hUpHOEe Macro.
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