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Tywnin: «MokoHUN®, kabblkneH kanTanfaH Tabnetkanap, 1000 mr»
npenaparbiHblH TEXHOMOMMSAMbIK NPOLECIHIH Banuaaumscbl eTkisin-
ai. MpouecTiH, ap6ip MaHbI3abl Ke3eHi YLWiH TEXHOMNOrMANbIK NPo-
LLeCTiH, OHTaWmMbl NapameTpnepi aHblkTanaabl, Aapinik npenapaTTbiH,
Kayincisgiri MeH TuimainiriHe acep eTeTiH GakblnaHaTbliH cana kep-
ceTkiTepiHiH Ti3beci xxaHe onapabl kabbingay kputepunnepi en-
rineHeni, cbiIHamanapablH, KOpPHEKINiriH KaMTaMachbI3 eTeTiH ipikTey-
OiH YTbIMIbl cXeMachl a3iprieHei. Y1l eHepKacinTik Banuaaumsanbik
cepvisinapblH eHAIPY Ke3iHAe anblHFaH HaTvpkenep Aapinik npena-
paTThbl cepusaaH cepusiFa AeniH xaHe fo3anaHFaH A9pinik HblCaH-
HbIH ap6ip Gipniri yLiH 6HAIPY NPOLIECiHIH TYPaKTbIbIFbl MEH CEHIM-
nainiriH genenaenai.

TyniHgi ceagep: TEXHONOrMAMbIK NPOLECIHIH, Banuaauuscol, Ka-
Gbingay KpuTepuinepi, cbiHamanap any, cana kepceTkillTepi, ka-
ObIKNEH KanTanfaH TabneTkanapabl eHAIpy TEXHOMOrUsIChI.
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Resume. The technological process of the preparation «Gluconil®,
coated tablets, 1000 mg» was validated. For each critical stage of
the process, the optimal parameters of the technological process
are determined, a list of controlled quality indicators affecting the
safety and efficacy of the medicinal product, and the criteria for their
acceptability are established, a rational scheme for sampling is de-
veloped, ensuring their representativeness. The results obtained in
the production of three industrial validation batches prove the con-
sistency and reliability of the production process of the medicinal
product from batch to batch and for each unit of the dosage form.
Key words: process validation, acceptance criteria, sampling, qual-
ity indicators, technology for producing coated tablets.
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DEVELOPMENT OF TECHNOLOGY FOR GOLLECTION, DRYING AND STORAGE
OF MEDICINAL PLANT RAW MATERIALS OF FERULA ZAILIYSKAYA (FERULA

TRANSILIENSIS)

Pestome: The article presents the proper technology for the collection, processing, drying and storage of
medicinal plant raw materials of the roots of the Ferula transiliensis. The optimal period for collecting roots
- in early spring and late autumn, at the end of the growing season, was established by the research
results. During this period, the maximum accumulation of essential oils in the organs of the plant occurs. It
is recommended to dry the raw materials in the open air in the shade, without exposure to direct sunlight,
or in dryers at a temperature not exceeding 40° C, and periodically turn them over.

Storage conditions are established: temperature not higher than 25 ° C, humidity 50 + 5%, in well-ventilated
premises.

Key words: medicinal plant raw materials, collection, drying, Ferula transiliensis, essential oils, gum, GACP
(good agricultural and collection practices).

Relevance. Medicinal plant materials are whole or coarsely crushed
roots of Ferula transiliensis, harvested in early spring and late au-
tumn, at the end of the growing season. [1].

Ferula transiliensis belongs to the species of perennial plants of the
Ferula genus of the Apiaceae family. Taproot, thickened, the neck
is woody, branched, the branches are short, shrouded in fibers and
stalks of dead leaves. Stems, being several, 40-70 cm tall, round,
smooth, like the leaves, glaucous and glabrous, slightly branching

at the top. Basal leaves are collected in several petioles. Petioles
are round, articulated near the plate, the latter is broadly rhombic in
outline, repeatedly pinnately dissected into small lanceolate or lan-
ceolate-ovate, thick, 3-10 mm long lobules, sometimes incised into
several lobules. Stem leaves with a reduced plate are on lanceolate
sheaths, the upper leaves without plates. Umbrellas are 10-18-rayed,
without envelopes and with envelopes, unequal rayed, up to 8 cm
long, spread apart, 0-20 flowered. The petals are 1mm long. Fruits
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Table 1 - Dynamics of the accumulation of essential oil in the roots of Ferula transiliensis, depending on the phase of development, % Ferula

transiliensis, depending on the development phase

No. Series Collection time Plant development phase Essential oil content, %
01 ES 10.04.2020
1 02 ES 11.04.2020 Early spring 0,60+2
03 ES 12.04.2020
01 BP 25.06.2020
2 |02BP 26.06.2020 Blooming period 0,50+2
03 BP 27.06.2020
01 LA 05.10.2020
3 |02LA 06.10.2020 Late autumn, at the end of the growing season 0,562
03 LA 07.10.2020
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Figure 1 - Flow chart of collection, drying and storage of Ferula transiliensis roots
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Figure 2 - Regression graphs of the stability of series 01ES, 02ES, 03ES: A) for the data of quantitative determination of essential oils and

B) weight on drying

are elliptical, glaucous, 6-7 mm long, their dorsal ribs are filiform,
barely protruding. The budding phase occurs from May to July, flow-
ering - in July, fruiting - in August [2-5].

The plant contains essential oil (2.54—19.6%), flavonoids (2.44—
2.88%), phenol carboxylic acids [6]. The massive roots contain aro-
matic resins, most of which are esters of ferulic acid and gum. The
essential oil contains sulfur compounds, some terpenes, sesquiter-
penes, coumarins, carboxylic acids (acetic and undecylic) and sulfa-
nilic acid [7]. The pungent odor is due to the content of 2-butyl-1-pro-

penyl disulfide and some other disulfides, which are destroyed during
heat treatment [8, 9].

The distribution area is in Central Asia, Pamir-Alai. It grows main-
ly on rocks in the subalpine and alpine belts. In the Republic of Ka-
zakhstan, it occurs in the Zailiyskiy, Dzhungarskiy Alatau, Tarbag-
atai, as well as in Kungei Alatau and the Western Tien Shan [2-5].
To ensure the quality of medicinal plant materials, the appropriate
collection, post-harvest processing, drying and storage conditions
are required.
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Figure 3 - Regression graphs of the stability of the 01LA, 02LA, 03LA series: A) for the data of the quantitative determination of essential

oils and B) the mass upon drying
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Figure 4 - Regression graphs of the stability of series 01BP, 02BP, 03BP:
A) for the data of the quantitative determination of essential oils and B) mass upon drying

The study aims to develop a technology for collecting, processing
after harvesting, drying and establishing the storage conditions for
the roots of ferula Zailiyskaya of pharmacopoeial quality.
Materials and methods

The collection and procurement of medicinal plant materials for the
roots of the Zailiyskiy ferula (Ferula transiliensis) were carried out
following the Good Practice for the Collection of Medicinal Plants
(GACP) in early spring and late autumn, at the end of the growing
season on the mountain slopes of the Zailiyskiy Alatau tract, Aimaty
region. The organization of the collection of laboratory batch of me-
dicinal plant products was carried out under the established stan-
dards for the collection of wild-growing medicinal species following
Article 42 of the Forest Code of the Republic of Kazakhstan. The
collection of raw materials was carried out in dry weather from 7:00
to 10:00. The plant was identified in the RSE at the Institute of Bot-
any and Phytoniring of the Republic of Kazakhstan. The base of the
experiment was "Fitoleum" LLP, Esik, the Republic of Kazakhstan.
Results and discussion

It is well known that the highest content of essential oils in a plant
is in the morning, so the collection of roots was carried out in the
morning from 7.00 to 10.00 h [10]. Table 1 shows the study of the
content of essential oil in the roots of Ferula transiliensis, depend-
ing on the phase of plant development. It has been experimentally
established that the maximum content of essential oil is observed
in the raw material in early spring (0.60%) and late autumn, at the
end of the growing season (0.56%). The optimal time for harvest-
ing LRS on the mountain slopes of the Zailiyskiy Alatau tract has
been determined.

Optimal technology for obtaining fragmented roots of Ferula tran-
siliensis (Figure 1) has been developed. It consists of the following
technological stages: collection, cleaning and fragmentation, dry-
ing and packaging (Figure 1). In dry weather, the roots were dug
up with shovels from 7.00 to 10.00 in the morning. The dried aeri-
al part was separated from the roots, the ground shook off and the
remaining stems and leaves were cut off. Cleaning and further pro-
cessing of materials were carried out in "FitOleum" LLP. The roots
were washed with running water; if necessary, they were fragment-
ed. Then they were dried in dryers at a temperature not higher than
40 ° C or in special conditions in the open air in the shade, without
being exposed to direct sunlight. In the process of drying, the roots
were periodically turned over. The collected raw materials were con-
trolled by the following quality indicators: description (macro and mi-
croscopy); loss in mass on drying; total ash; ash, insoluble in 10%
hydrochloric acid; heavy metals; foreign matters such as solid soil
particles, dirt, dust, insects; residual moisture; essential oil content;
Microbiological purity; radionuclides. The raw materials were packed
in dark glass jars of 100 g each, a label was attached indicating the
name of the raw material, the place of preparation, the time of col-
lection and the net weight. Based on the presented technology, the
following documents were developed: laboratory regulations, a draft
analytical regulatory document, a quality specification for finished
raw materials. Methods used in standardization have successfully
passed validation tests.

The above series are put to long-term stability studies in primary
packaging. The stability tests and the establishment of the shelf life
of the dried fragmented roots of Ferula transiliensis were carried out
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following national standards [link] for 6 months (01BP, 02BP, 03BP),
9 months (01LA, 02LA, 03LA), 12 months (series 01ES, 02ES, 03ES)
under conditions of long-term tests.As part of the stability study, a
stability specification for the medicinal product was developed us-
ing validated pharmacopoeial methods. It includes the following pa-
rameters: "Description”, "Identification"”, "Impurities", "Weight loss on
drying", "Quantitative determination" and "Microbiological purity" un-
der test conditions: 25 + 2 ° C and 50 + 5% RH. The frequency of
quality parameters control is 0, 3, 6, 9, 12 months depending on the
start of the experiment.

Evaluation of stability and determination of shelf life was carried out
with the Minitab program using regression analysis of dependence
on storage time. The study used the data from nine series collected
at different stages of plant development (three series each).

Figure 2 shows the regression graphs of the stability of the 01ES,
02ES, 03ES series for the data of the quantitative determination of
essential oils and mass upon drying, Figure 3 - for the 01LA, 02LA,

03LA series, Figure 4 - for the 01BP, 02BP, 03BP series.
Intermediate results of long-term stability tests of medicinal plant
raw materials showed that during the study period, the qualitative
and quantitative composition of biologically active substances was
within the regulatory limits. In addition, a preliminary storage period
of 42 months was established using regression analysis of the data.
Conclusions. Technology has been developed for the collection, pro-
cessing, drying and storage of plant materials of Ferula transiliensis
roots complying with the principles of GACP. A technological scheme,
laboratory regulations, a draft analytical normative document, and a
stability report have been developed. Based on the studies carried
out, technological and pharmacopoeial criteria for the quality of raw
materials have been established. The obtained laboratory batches
of medicinal plant materials in dark glass packaging were used to
study the stability in real-time. Interim results of the study allow us
to predict the conditional shelf life at a temperature of 25 + 2 ° C and
relative humidity of 50 + 5% for 2 years.
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PA3PABOTKA TEXHOJOIMN CBEOPA, CYLLKU U
XPAHEHUA NEKAPCTBEHHOIO PACTUTENNIbHOIO
CbIPbSl ®EPYIbl 3AUNTMACKOMN (Ferula transiliensis)

Pestlome: B cTtatbe npeactaBneHa Hagnexaiyas TexHonorus coo-
pa, 06paboTku, CYLLKU 1 XpaHEeHUs NeKapCTBEHHOMO pacTUTENbHOMO
cblpbsi KOpHen depynbl 3annunckon (Ferula transiliensis). B coot-
BETCTBUM C peadynbraTtamu UCcrneaoBaHUin yCTaHOBMNEH ONTUMarb-
HbI Neprog cbopa KopHel — paHHen BECHOW U No3gHein 0CeHbto,
M0 OKOHYaHWW BereTaLMOHHOrO nepuoaa. B aaHHbIM neproa npouc-
XOAWUT MakcMManbHOe HakomnneHue aupHbIX Macen B opraHax pac-
TeHun. PekomMeHA0BaHO NPOM3BOAUTL CYLLKY Ha OTKPbITOM BO3Ay-
xe B TeHun, 6e3 BO34eViCTBMA NPAMbIX COMHEYHbIX Ny4Yei unu B cy-
LunnKax npy Temnepatype He Bbilwe 40°C 1 nepuogmyeckn ux ne-
peBopaymBasi.

YcTaHOBMNEHbI YCINOBUSA XpaHeHus: TemnepaTtypa He Bbile 25°C,
BriaxHocTb 50+£5%, B XOpoLLO NPOBETPUBAEMOM MOMELLEHWN.
KntoueBble cnoBa: JlekapCcTBEHHOE pacTuTenbHOe Cbipbe, cbop,
cywka, Ferula transiliensis, acdmpHble macna, kamenb, GACP (good
agricultural and collection practices).
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INE ®EPYJNACbBIHbIH (FERULA TRANSILIENSIS)
O9PIIK ©CIMAIK LWMKI3BATbLIH XXUHAY, KENTIPY
XOHE CAKTAY TEXHONOIMMACbIH 93IPNEY

Tynin: Makanaga Ine cdepyna (Ferula transiliensis) Tambipnapbi-
HbIH 49pinik eciMAiK WKKi3aTbIH XuHay, eHOeY, KeNTipy xaHe cakTay-
OblH, TUICTi TEXHONOIMACHI KeNTipinreH. 3epTTey HaTMXenepiHe cou-
Kec TaMbIp XUHayAblH OHTaNIbI Ke3eHi benrineHai — epTe kekTeMae
)KOHe Kell Ky3ae, Beretaumsanblk Ke3eHHiH coHbliHaa. Ocbl keseHae
ecimaik arzanapblHaa achup MannapbiHblH Makcumangbl XXMHakTa-
nybl Gakanagbl. AWblK ayafa keneHkene, KyH CoyneciHiv Tikenew
acepiHci3 Hemece kenTipriwTepae 40 °C-TaH acnanTblH TeMneparty-
paja KenTipy xaHe onapAbl Me3rin-Mesrin aiHanabipy YCbiHbinagbl.
CakTay WwapTTaphbl aHbikTanFaH: 25°C-taH acnanTbliH TemMnepaTypa-
na, binFangpinblk 5015%, xakcbl xxenaeTineTiH 6envene.

Tywningi cesgep: [opinik ecimaik WukizaThl, XxuHay, kenTipy, Ferula
transiliensis, admp mannapsl, kamegb, GACP (good agricultural and
collection practices).



