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MATERIALS OF CERATOCARPUS ARENARIUS L.

Resume: The search for new plant sources of biologically active substances among the wild flora species of
Kazakhstan, widely used in folk medicine, is one of the important tasks of modern pharmaceutical science and
practice. Innovative technologies, new approaches to the creation of medicines, the combination of classical
technological techniques with the latest trends makes pharmaceutical production a direction with positive
dynamics of development. But along with the appearance of new synthetic drugs, as well as biotechnological
products, the use of plant raw materials for the production of medicines remains relevant. One of the main
stages is the study of the technological parameters of raw materials, which make it possible to optimize the
technology, and the determination of the amount of extractive substances allows the selection of extraction
parameters and is one of the criteria for the quality of raw materials, according to the requirements of
pharmacopoeias. The article presents the results of a study to determine the technological parameters
(specific gravity, bulk mass, volume mass, porosity, fenestration, free volume of the raw material layer and
solvent absorption coefficient) of raw materials in the form of a sand horn of Ceratocarpus arenarius L. A
comparative study of the dependence of the yield of extractive substances on the degree of grinding of raw
materials showed the optimal size of 3 -5 mm. The obtained data allow us to predict the optimal extraction
method and the choice of a suitable extractant, thereby increasing the efficiency of the extraction technology.
The results of the study will be used in the development of technology for the production of medicinal plant
raw materials and the preparation of regulatory documents.

Keywords: Ceratocarpus arenarius L., technological parameters, specific gravity, bulk mass, volume mass,
porosity, fenestration, free volume of the raw material layer, solvent absorption coefficient.
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K¥M EBENEK (CERATOCARPUS ARENARIUS L.) ONPEQENEHUE ®APMAKO-TEXHOJIOTMYECKUX

©CIMAIK LWMKIBATbIHbIH ®APMAKO-TEXHOJTOIMAJbIK
NAPAMETPJIEPIH AHbIKTAY

Tyuin: Xanblk MegMumnHacbliHAa KEHiHEH KonaaHbinaTtelH KasakcTtan-
HbIH xabanbl dnopa Typrepi apacbiHaa 6uonoruanelk 6enceHai 3at-
TapablH XaHa eciMAik ke3gepiH isgey kasipri 3amaxfbl hapmaueBTu-
KanblK FblfibIM MEH NPaKTUKaHbIH, MaHbI3Abl MiHOETTEpiHIH Bipi 60-
nbin Tabbinagbl. IHHOBaLMAnbIK TexHonorusnap, Aapinik npenapar-
Tapfbl XKacayblH XaHa Tacinaepi, Knaccukarblk TEXHOMOMUASbIK To-
cingepain xxaHa ypaictepMeH yunecyi dhapmaueBTuKanbIk OHGIPICTi
OamyablH OH cepniHi 6ap 6afbiTka avHangblpaabl. bipak xaHa cuH-
TeTUKanbIK NnpenapaTTapablH, COHAan-aK bUOTEXHONOMUANbIK OHIM-
aepaid nanga 6onybiMeH katap 4apinik 3aTTapgbl any yLiH ecim-
[iK WukisaTblH NaviganaHy e3ekTi 6onbin kanyaa. Heriari keseHaep-
[iH Bipi - TEXHONOrMsHLI OHTanNaHabIpyFa MyMKiHAIK 6epeTiH Lwuki-
3aTTblH TEXHONOTUSANbIK NAapaMeTPrepiH 3epTTey, an aKCTPaKTUBTI
3aTTapablH MerLEPiH aHbIKTay 3KCTPaKLUUs NapameTprepiH TaHaay-

NAPAMETPOB CbIPbA POIAYA NECYAHOIO
(CERATOCARPUS ARENARIUS L.)

Pestome: Monck HOBbIX pacTUTENbHbIX UCTOYHUKOB BMonorniecku
aKTUBHbIX BELLECTB CPeaM AMKOpacTyLLIMX BUAOB driopbl KasaxcTta-
Ha, LUMPOKO UCMOSb3yEMbIX B HAPOAHON MeaULVHE, SIBNSETCS of-
HOW 13 BaXKHbIX 3a4a4 COBPEMEHHOW (hapMaLeBTUYECKON HayKN K
NpakTUKN. VIHHOBALIMOHHbIE TEXHOMNOIW, HOBbIE MOAXOAbI K co3aa-
HUIO NEKAPCTBEHHbIX NpenapaToB, COYETaHUE KITaCCUYECKUX TEX-
HOMMOrMYECKUX MPUEMOB C HOBEWLLMMW TEHAEHUMSIMU AenaeT dap-
MaLeBTUYECKOE MPOU3BOACTBO HanpaBneHNeM C NMo3nTUBHOW Au-
HaMuKoW pa3BuTusl. Ho Hapsiily ¢ NosiBNEHWEM HOBbIX CUHTETUYE-
CKWX NpenapaToB, a Takke GUOTEXHOMOMMYECKON NPOAYKLMN OCTa-
€TCsl aKTyasibHbIM UCMOMb30BaHUE PACTUTENBHOTO Chipbsi A Mosy-
YeHus1 nekapcTBeHHbIX cpeacTs. OQHUM U3 OCHOBHbIX 3TaroB sBMsi-
€TCsl U3y4eHNe TEXHONOMMYECKNX NapamMeTPOB Cbipbsi, KOTOPbIE Aal0T
BO3MOXHOCTb ONTUMU3NPOBATL TEXHOMOMIO, @ ONpeaeneHne cym-
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Fa MyMKiHAIK Bepepi )eHe dhapmakones TanantapblHa CONKEC LUNKi-
3aT canacblHbIH, KpuTepuinepiHiH 6ipi 6onbin Tabbinagel. Makanaga
Ceratocarpus arenarius L. TypiHgeri WuKi3aTTbIH TEXHONOMMANbIK Na-
pameTpnepiH (HakKTbl Maccachbl, CycbiMarbl Maccachbl, kKenemzaik mac-
cacbl, KeyekTiniri, keyekTiniri, wukisaTt kabaTblHbIH 60C kenemi xaHe
epiTKiTepaiH CiHy KoadduLMEHTI) aHblkTay OolbIHLIa 3epTTey Ho-
TUKEnepi KenTipinreH. SKCTPaKTUBTI 3aTTapAblH, WbIFbIMbIHbIH, LLUNKi-
3aTTbl YHTaKTay A9pexeciHe ToyenainiriH canbiCTeipMans! 3epTrey 3
-5 MM OHTaVnbl enwemai kepceTTi. AnblHFaH ManiMeTTep SKCTpak-
LUMSIHBIH OHTaNnbl 8AiciH BormkayFa XeHe Konamnnbl 9KCTPareHTTi TaH-
Aayfa MyMKiHAiK 6epefi, ocbinaniua 3KCTpakumsi TEXHONOMUSChIHbIH,
TUiMAINiriH apTTbipagbl.

3epTTey HaTwxenepi A4dpinik eciMaik WKKi3aTblH OHAIPY TEXHONOrns-
CblH 93iprieyae xaHe HOpMaTUBTIK KyXKaTTapabl KypacTbipyga nan-
AanaHbinatelH 6onagbl.

Tywningi ceapep: Ceratocarpus arenarius L., TexHonorusanbIk napa-
MeTpriep, HakKTbl Macca, cycbiMarnbl Macca, kenemaik Macca, keyek-
Tinik, keBGekTiniK, Wukizat kabaTbliHbIH 60C Kenemi, epiTKiLuTepPAiH Ci-
HY KO3 PULMEHTI.

Introduction. The flora and vegetation of Kazakhstan are
unique, consisting of wild, weed and cultivated plants, the
differences between which are not always clear enough.
Wild plants in their distribution are associated with territo-
ries that are not disturbed or slightly disturbed by human
economic activity. They are stable and long-term compo-
nents of natural phytocenoses, the composition and struc-
ture of which depend on the external environment and on
the history of flora formation. Weed and cultivated plant
species originated from wild plants. The latter differ from
wild and weed plants in that they are the product of ar-
tificial selection, conscious and directed human activity.
Weeds populate territories where wild plants have been
completely or partially destroyed as a result of human eco-
nomic activity [1]. Habitats and ecological features that dif-
fer from the original ones are formed. The sand horn is a
poorly studied plant that belongs to the haze family and
is associated with malicious garden weeds and ruderal
plants, which are very difficult to fight.

The introduction of new types of medicinal plant raw mate-
rials into the practice of domestic healthcare, which have
a wide range of pharmacological effects, is always prom-
ising and relevant.

To determine the rational technology for obtaining medic-
inal products of plant origin, an important element of the
study of medicinal products is the establishment of tech-
nological parameters: specific gravity, bulk mass, porosi-
ty, the number of cavities between particles, the free vol-
ume of the raw material layer and the solvent absorption
coefficient [2].

The purpose of the study. Establishment of the main
technological parameters of the sand horn grass for fur-
ther development of the technology for obtaining extracts
from them.

Objectives of the study. Study of technological and phar-

Mbl 3KCTPAKTUBHbIX BELLECTB NO3BOSISIET OCYLLECTBUTL nogbop na-
paMeTpOB 3KCTPArvpoBaHus U SBMSETCA OQHUM W3 KpUTEPUEB Kade-
CTBa CbIpbsl, cornacHo TpeboBaHusaM hapmakonen. B ctatbe npea-
CTaBrneHbl pe3yrnbraTbl UCCefoBaHUs MO ONpefeneHnio TEXHONory-
YecKMx napameTpoB (yaenbHas macca, HacbinHas macca, o6bem-
Hasi Mmacca, NOpUCTOCTb, MOPO3HOCTb, CBOOOAHLIN 06bEM COS Cbi-
pbs U KO3 PULMEHT NOIMOLLEHUSA PacTBOPUTENEN) Cbipbsi B BUAE
poraya necyaHoro Ceratocarpus arenarius L. CpaBHuTEnsHoe nsy-
YeHune 3aBUCHMOCTY BbIXOAA SKCTPAKTUBHbBIX BELLECTB OT CTEMNEHN
N3MernbYeHUst Cbipbsi MOKa3ano onTuManbHOCTb pasmepa 3 -5 Mm.
[MonyyeHHble faHHbIE MO3BOMSIOT MPOrHO3UPOBAaThL ONTUMAIbHbIN
cnocob aKcTparMpoBaHus 1 BbIGOP NMOAXOASLLErO 3KCTPareHTa, Tem
caMbIM MoBbILLas 3PPEKTUBHOCTb TEXHONOTMMN SKCTParMpoBaHus.
PesynbraThl uccnegoaHus 6yayT ncnonb3oBaHbl B pa3paboTke Tex-
HOMornm NPoM3BoATCBA NeKapCTBEHHOIO PacTUTENbHOIO Chipbs U
COCTaBMEHNN HOPMAaTUBHbIX JOKYMEHTOB.

KnroueBble cnoBa: Ceratocarpus arenarius L., TexHonormyeckme
napameTpbl, yaenbHasi Macca, HacbinHas Mmacca, obbeMHas mac-
ca, NOpUCTOCTb, MOPO3HOCTb, CBOOOAHLIV 06bEM Cros Cbipbsi, KO-
3(pPULMEHT NOrMNOLWEHNSA pacTBOPUTENEN.

macopoeial parameters, comparative analysis of the yield
of extractive substances, definition of pharmacopoeial
quality criteria for raw materials.

Materials and methods of researchThe material of the
study is the aboveground part of the sand horn (Cerato-
carpus arenarius L.), which was collected in July 2020 in
the Almaty region during its flowering phase. The degree
of grinding was 3-5 mm (Figure 1). The determination was
carried out with 5 samples. The study was conducted in
the scientific and practical control and analytical laboratory
of chemistry and pharmacognosy in the Kazakh National
Medical University named after S. D. Asfendiyarov [2,3].
Specific gravity (ds, g / cm3) is the quotient of the mass
of absolutely crushed dry raw materials to the volume oc-
cupied by vegetable raw materials. To determine the spe-
cific gravity, about 5.0 g (exact weight) is placed in a pyc-
nometer with a volume of 100 ml, then the raw material
is filled with purified water for 2/3 of the volume and kept
for 1.5-2 hours in a boiling water bath. During the proce-
dure, it is necessary to mix everything to remove air from
the raw material. After the procedure, the pycnometer is
cooled to 20 ° C, its volume is brought to the mark with
purified water. Determine the mass of the pycnometer
with water and raw materials. Before conducting the ex-
periment, the mass of the pycnometer with water is de-
termined. The calculation of the specific mass is carried
out according to the following formula:

d=P- dj /P+G-F,
where:

P is the mass of absolutely dry raw materials (g); G is the
mass of a pycnometer filled with water (g); F is the mass of
a pycnometer filled with water and raw materials(g); dj is
the specific mass of water (g/ cm?®) (dj=0.9982,g/ cm?) [3].
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Bulk mass (db, g / cm?) — the ratio of the mass of crushed
raw materials at natural humidity to the total volume oc-
cupied by the raw material. To measure the bulk mass,
crushed raw materials are placed in a measuring cylin-
der, slightly shaken to level the layer on the surface and
determine the full volume that the raw material occupies,
and then it is weighed.Formula for calculating the bulk
weight (g / cm3):

d =PV,

where:

Pc is the mass of crushed raw materials measured at a
certain humidity (g);

Vc is the volume occupied by the raw material (cm?).

Volume mass (dv, g / cm?®) — the ratio of crushed raw ma-
terials, which are pre-weighed at a certain humidity, to the
total volume of raw materials, including pores, cracks and
capillaries filled with air. To calculate the volume mass of
about 10.0 g (exact weight), the raw materials are quick-
ly placed in a measuring cylinder with purified water and
the volume is determined. The volume occupied by the
raw material is measured by the difference in the mea-
suring cylinder. Formula for calculating the volume mass
(g /cmd):

dv =I:>v/\/v’

where:

Pv is the mass of crushed raw materials when measured
under conditions with a certain humidity (g);

Vv is the volume occupied by the raw material (cm?).

Porosity (P ) is the amount of voids inside the plant tis-
sue. The porosity is calculated based on the partial differ-
ence between the specific and volumetric mass and the
specific mass. Formula for calculating porosity:

P,=d-d/d,

Figure 2 — raw material 5.0 g (exact weight) placed
in a pycnometer with a volume of 100 ml

OKTSIOpB, Ne5 (244), 2022

Figure 3 — raw material 10.0 g (exact
weight) placed in the cylinder
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where:
dy is the specific mass of raw materials (g/cm?®);
do is the volume mass of raw materials (g/ cmq).

Fenestration (Pf) — the amount of voids between the
pieces of crushed material. The porosity value is calcu-
lated by the ratio of the difference between the bulk mass
and the bulk mass to the bulk mass.

P,=d-d,/d,,

where:
do is the bulk mass of raw materials (g/cm?®);
db is the bulk mass of raw materials (g/ cm?).

The free volume of the raw material layer (V) is the rel-
ative volume of voids in a unit of the raw material layer.
The quotient of the difference between the specific and
bulk mass and the specific mass.Formula for calculating
the free volume of the raw material layer:

V=d_-d,/d,,

where:
dy is the specific mass of raw materials (g /cmd);
dh is the bulk mass of raw materials (g/ cm?) [4].

The extractant absorption coefficient (X, ml/g) is the
amount of solvent that fills the air cavities in the raw ma-
terial, vacuoles, intercellular pores and is not extracted
from the meal. To determine the absorption coefficients
of extractants, about 5.0 g (exact weight) of crushed raw
materials, weighed with an accuracy of £0.01 g, is placed
in a measuring cylinder and filled with a known volume of
extractant [water, alcohol-water solutions 40, 70, 90% (by
volume)] so that the raw material is completely covered

Figure 4 — raw materials filled with extractants in the
form of water, alcohol-water solutions 40, 70, 90%

with the solvent, and left for several hours. After that, the
raw material is filtered through a paper filter. The result-
ing filtrate is placed in the next measuring cylinder and
its volume is measured. Formula for calculating the ex-
tractant absorption coefficients (X, ml/g):

X=V-V. /P,
where:
V is the volume of the extractant filling the raw materi-
al (ml);

V1 is the volume of the extractant remaining after absorp-
tion of the extractant by the raw material (ml);
P is the mass of the crushed raw material (g) [5].

Results and discussions.

The results of studying the technological parameters of
the raw materials of the sand horn are shown in Table 1
and Table 2.

As can be seen from Table 2, the maximum yield of the
sum of extractive substances (78.32%) is observed with
ethyl alcohol at a concentration of 70% with a degree of

Table 1 - Technological parameters of raw materials Ceratocarpus arenarius L.

Specific gravity,

Bulk mass,

Volume mass,

Free volume of

g/cm? g/cm? g/cm? HEIREL e L raw materials
1 0,5956 0,0796 0,2703 0,5418 0,7055 0,8651
2 0,6025 0,0795 0,2704 0,5493 0,706 0,8675
3 0,5978 0,0797 0,2705 0,5415 0,7054 0,8649
4 0,5863 0,0796 0,2704 0,5337 0,7056 0,8628
5 0,6045 0,0795 0,2705 0,5492 0,7061 0,8675
Xcp 0,5923 0,0796 0,2704 0,5432 0,7056 0,8655

Table 2 - Comparative analysis of the yield of the sum of extractive substances from raw materials

Extractant absorption coefficients, m3/kg yield (%)
Purified water 6,5 35,78
40% ethanol 6,4 59,01
70% ethanol 7,6 78,32
90% ethanol 4 62,23
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grinding of raw materials of 0.001- 0.003 m. An increase
in the particle size to 0.005-0.007 m shows a decrease in
the yield of extractive substances (59.01%).

Conclusion

1. As a result of research numerical values of techno-
logical parameters of raw materials: bulk weight, specif-
ic weight, volume weight, porosity, free volume of a layer
of raw materials are established. Absorption coefficients
of the extractant have been determined: ethyl alcohol in
concentrations of 40%, 70%, 90%.

2. A comparative analysis of the yield of extractive sub-
stances from raw materials by various solvents (ethyl al-
cohol in concentrations 40%, 70%, 90%) and it was found
that the largest amount of extractive substances (78.32%)
is extracted with ethyl alcohol at a concentration of 70%.
3. Pharmacopoeial criteria for the quality of raw materials
are determined: the numerical values of the raw material
quality indicators meet the requirements of the Pharma-
copoeia Kazakhstan and were included in the develop-
ment of the raw material quality specification.
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ABTopnapabIH yneci. bapnblk aBTopnap ocbl MakanaHbl xasyra TeH Aapexene KaTbICTbl.

Mypaenep KakTbIFbICbl — MAiMAENTeH XOK.

Byn matepuan 6acka 6acbinbiMaapaa xapusnay yiliH 6ypbiH ManiMaenmereH xeHe 6acka 6acbinbiMaapablH kapayblHa YCbIHbINIMaraH.
OcCbl XYMbICTbI XYPridy KesiHAe CbIPTKbl yibiMAap MeH MeanunHanblK eKinaikTepaid, KapXXblnaHabIpybl )KacanfaH oK.

KapxbinaHgbipy xXyprisinvesi.

Bknap aBTOpoOB. Bce aBTOpbI NPMHUMANV PaBHOCKIbHOE y4acTUe Mpu HaNnUCaHUM AaHHOW CTaTbu.

KoHbnuKT nHTepecoB — He 3asBneH.

[JaHHbIii MaTepuan He 6bin 3asBneH paHee, Ans Ny6nvkaumy B APYrMX U3AaHUSX M He HAXOAWTCS Ha PacCMOTPEHUU ApYrMY usgaTenb-

CTBaMu.

Mpu NpoBedeHUN faHHON paboThl He Bbino MHAHCUPOBaHKS CTOPOHHMMMW OPraHU3aLMsIMK U MEAULIMHCKUMU NPeLCTaBUTENbCTBAMM.

®duHaHCHMpOBaHUe — He NMPOBOAMITOCh.
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