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G.M.Tureeva, N.N.Goipova

DEVELOPMENT OF RATIONAL TECHNOLOGY AND THE STUDY
OF THE STABILITY OF DRUGS PHYTOFILMS WITH THE LIQUID EXTRACT
OF NETTLE AND MARIGOLD

To justify optimal technology phytofilms containing liquid extract of nettle leaves and marigold flowers
was examined three technological options for getting phytofilms . Defined physical-chemical and techno-
logical characteristics of the obtained phytofilms and studied their stability during storage.

Key words: phytofilms, liquid extract of nettle and calendula, film-forming substance, a plasticizer
glycerin, homogenization.

I'M.Typeesa, H.H. T'ounosa

YAEHYTH BA TUPHOKI'VJI CYIOK SKCTPAKTHUHU CAKJIOBUH JOPUBOP
®UTOIAPIAJIAPHUHT MYBTA NI TEXHOJOT USACUHUA UIIJIAB YUKHIII
BA YJIAPHU TYPFYHJIUTWHU YPTAHUIII

Yaénymu 6a mupHoKeyn CYIOK IKCMPAKMUHU CAKI08YU OOPUBOP (DUMONAPOALApHUHE Mybmaoul

MEXHONO2UACUHY  ACOCTAW  MAKCAOUOd Yuma MeXHONOSUK BaAPUAHMIAPU  YP2aAHUTOU. Onunean
Gumonapoanapuune GUUK-KUMESUT 64 MEXHONOSUK KYPCAMKUYLAPU AHUKIAHOU 6d YIAPHU MYPEYHIULU
YpeaHunou.

Taany ubopanap: pumonapoanap, Yaénymu 6a MUPHOKYIL CYIOK IKCMPAKmMu, napoa XoCui Kumyeuu
M000anap niacmuuKkamop eiuyeput, 2oMo2eHU3aAyUs
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R.A. Botirov, M.A. Azizova, V.N. Ahmedov, V.N.Valiev, A.Z.Sadykov, Sh.Sh.Sagdullaev

FACTORS INFLUENCING ON THE EXTRACTION OF STAHYDRINE ALKALOID
FROM PLANT CAPPARIS SPINOSA

We describe results on the study of influence of factors such as degree of raw material grinding, fre-
quency of extraction, and extraction temperature on the yield of alkaloid stahydrine extracted from the
aerial part of Capparis spinosa.

Key words: Capparis spinosa, stahydrine, plant raw materials, extraction, solvent, concentration, tem-
perature, alkaloid, technology

Capparis spinosa is a perennial herbaceous plant ~ Plant Substances of the Academy of Sciences of the
(stahydrine content in the air - dry mass of the raw  Republic of Uzbekistan has developed a method
material was 1.3%), the height reaches up to 2.5 m.  for producing stahydrine from the aerial part of
Stems branched, and growing inclined. Two kinds  Capparis spinosa in laboratory conditions [4].
of capers grow in Uzbekistan. In some countries, It is known from the literature that stahydrine
capers are planted as a cultivated plant. Population  isolated from Capparis spinosa is of considerable
of the Caucasus and the Mediterranean Sea region practical interest as a mean having a pronounced
use its buds as a spice [1, 2]. In India, capers isused  positive effect on the process of blood coagulation,
to treat pulmonary tuberculosis, root decoction is  and also exhibits hypotensive and sedative effects
used to strengthen the gums. [5,6]. Capers thorny widespread in all regions of

In the folk medicine, a decoction of roots is  Uzbekistan, and the main alkaloid is stahydrine,
used to treat hepatitis. The wort of the flower heals ~ which reaches for 50% of the amount of alkaloids
purulent wounds. Decoction of fruits is used to treat  [7].
hemorrhoids, as an anesthetic for toothache and a The purpose of the research: to develop a
medicine to strengthen the gums [3]. From ancient technology for the isolation of biologically active
times, the plant Capparis spinosa was used to treat  substances from plant materials; the main task is
various diseases. The Institute of the Chemistry of to study the influence of factors on the extraction

54



Farmatsevtika jurnali, Ne4, 2017

process. The purpose of our study was to study the
influence of such factors as degree of crushing of
raw materials, selection of the extractant, extraction
process temperature, multiplicity and duration of
extraction, which play the main role in the isolation
of alkaloids with the highest yield.

To find a selective extractant, the extraction
of raw materials by a number of organic solvents
and their aqueous mixtures was studied (Table 1).
Extraction was carried out under the same conditions
by an eight-fold extraction of capers specimens.

0.5 kg air-dried raw material with particle
size of 2-6 mm was loaded into 9 extractors with
a volume of 5 liters. The first extractor was filled
with methanol, 2-6 extractors - ethanol of various
concentrations (95, 90, 80, 70, 60 %), 7 - buthanol
and 8 - chloroform. All solvents were poured
until a mirror formed over the surface of the feed,
the extraction was carried out six times at room
temperature, and extracts drained every 8 hours.
The combined extracts from each extractor were

Table 1

The effect of the extractant selection on the yield of stahydrine

. X Yield of stahydrine, %
Yield of extractive
No. Extractant substances. % relatively to the mass relatively to the content of
’ of raw material stahydrine in the raw material
1 Methanol 9.4 1.17 90.07
2 Ethanol 95% 5.1 0.99 76.60
3 90% 6.8 1.05 81.31
4 80% 10.5 1.17 90.12
5 70% 11.6 1.08 82.85
6 60% 11.2 0.86 66.50
7 Buthanol 34 0.29 22.34
8 Chloroform 4.2 0.13 10.41

evaporated in a rotary evaporator at a temperature
of' 40-50° C and a vacuum (- 0.6 ... — 0.4 kgf/cm?).

To isolate the alkaloid stahydrine from a thick
aqueous extract, the latter was loaded into a
chromatographic column filled with alumina and
washed with a mixture of chloroform: alcohol
(80:20).

The obtained stahydrine was recrystallized from
acetone, and its content in the obtained substance
was quantified by titration method.

As can be seen from the Table 1, methanol
(90.07%) and 80% ethyl alcohol (90.12%) extracted
approximately the same amounts of stahydrine and
exceeded the extracting ability of the other studied
extragents.

As ethahol is a more accessible and technological
solvent, for extracting stahydrine from the raw
material, 80% ethanol was chosen as an extractant.

One of the important factors influencing the
extraction process is the degree of crushing of
raw materials. To establish the optimum degree of
grinding, the raw material was ground and sieved
through a sieve with different holes diameter. From
each lot, 0.5 kg of raw materials were taken and
loaded into extractors as follows: the first extractor
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- uncrushed raw material, the second - 2-5 mm, the
third - 6-9 mm, the fourth - 10-14 mm and the fifth —
less 2 mm. Extraction was carried out eight times at
room temperature with 80% ethanol, and discharged
every 8 hours. Further actions were carried out
both in the process of studying the selection of the
extractant. The results are provided in the Table 2.

As can be seen from the Table 2, stachydrine
was extracted more quickly from the crushed raw
material with a particle size of less than 2 mm,
but the extract was opaque and difficult to filter.
The extraction process of uncrushed raw materials
was slow. Thus, for the isolation of stachydrine,
we recommend the use of crushed aerial part of
Capparis spinosa with a particle size of 2-5 mm.

Temperature is one of the key factors in extraction
of biologically active substances from plant
material. Increasing the temperature accelerates the
transition of substances to the solvent from the raw
material. A number of experiments were conducted
to study the effect of temperature on the process of
stahydrine extraction from plant material.

0.5 kg crushed aerial part of Capparis spinosa
with particle sizes of 2-5 mm was loaded into four
extractors, and filled with 80% ethanol until a
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Table 2
Influence of the degree of crushing of raw materials on the yield of stahydrine
. . Yield of stahydrine, %
No Degree of Yield of extractive - -
. crushing, mm substances, % relatively to the mass relatn./ely.to the content of.
of raw material stahydrine in the raw material
1 Less 2 mm 11.1 1.20 92.36
2 2-5 10.6 1.17 90.20
3 6-9 10.3 1.08 83.21
4 10-14 9.9 1.01 77.54
5 Uncrushed 9.6 0.90 69.52
Table 3
Effect of temperature on the yield of stachydrine
. . Yield of stahydrine, %
No Degree of Yield of extractive - -
| crushing, mm substances, % relatively to the mass relatn-'ely. to the content oi:
of raw material stahydrine in the raw material

1 20-30 10.4 1.17 93.8

2 30-40 13.4 1.18 94.1

3 40-50 17.6 1.19 94.7

4 50-60 19.6 1.20 95.1

mirror has formed. Extraction in the first extractor
was carried out at room temperature, in the second
extractor at 30-40°C, in the third extract at 40-
50°C, in the fourth extract at 50-60°C. Extraction
at a temperature above 60°C was not carried out,
because the yield changes slightly. The temperature
regime was regulated in an ITJ-0-03 water
thermostat (Russia). The extraction was repeated,
the combined extracts were evaporated on a rotary
evaporator. Stahydrine was extracted from the
condensed extract by the above-mentioned method.
The results of the studies are provided in Table 3.

From the data presented in Table 3, it can be seen
that the yield of extractive substances increased
depending to the rising of temperature. However,
the yield of stachydrine changes insignificantly. It
may be attributed to the higher yield of concomitant
substances. Isolation of stahydrine from this extract
was difficult and lead to increasing of the cost of
the final product. Therefore, extraction at room
temperature is the most optimal and does not require
special devices for heating.

The accompanying substances are extracted
together with the main compound from the plant raw
material. The insufficient extraction time reduces the
yield of the product, and the increase in the contact
time of the raw material with the extractant leads
to an extract with a high content of concomitant
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substances. Therefore, it is important to study the
kinetics of extraction of the target substance.

The experiments were carried out as follows: 0.5
kg of ground raw material was loaded into seven
extractors with a capacity of 5 liters, 80% ethanol
was used as the solvent. Extraction was carried out
at room temperature.

Drains were made sequentially with an interval
of 1 hour. In the first extractor the extraction time
was 1 hour, in the second extractor - 2 hours, in the
third extractor - 3 hours, the fourth - 4 hours, the
fifth - 5 hours, the sixth - 6 hours, the seventh - 7
hours.

At the end of the extraction time, the extracts
were drained and the yield of stahydrine was
determined. Dependence of stahydrine yield from
the raw material of the time of infusion during the
first contact of the phases is shown in the Table
4, from which it can be seen that the equilibrium
between the phases came in 6 hours (51.2%).

To establish the phase equilibrium at the second
phase contact, experiments were carried out under
the following conditions: 0.5 kg of ground raw
material was extracted in six extractors with 80%
ethanol for 6 hours (the time required to establish
phase equilibrium at the first contact). The extracts
were drained and fresh portions of the extractant
were poured. Every hour, the extract was removed
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Table 4
Dynamics of stahydrine extraction from raw material

Infusion | 1-st contact | 2-nd contact | 3-d contact | 4-th contact | 5-th contact | 6-th contact
time, h of phases of phases of phases of phases of phases of phases

1 18.5 8.5 5.4 32 0.8 0.1

2 30.2 14.8 9.5 4.6 1.4 0.4

3 38.1 20.4 13.8 5.8 1.4 0.4

4 43.9 23.2 16.4 5.8

5 48.1 23.2 16.4

6 51.2 23.2

7 51.2

from the appropriate extractor, and the yield of
stachydrine determined. Dependence of the yield of
stahydrine from the raw material of the extraction
time for the second phase contact is shown in the
Table 4, in this case the phase equilibrium reached
in 4 hours (23.2%).

Results in the Table 4 shown that at the third
contact of phases the equilibrium is reached in
4 hours (16.4%), at the fourth - 3 hours (5.8%),
the fifth and sixth- in 2 hours (1.4% and 0.4%,
respectively). For five drains the recovery rate was
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96.6%, which is quite acceptable for the extraction
stage. Proceeding from this, we recommend a six-
fold extraction, in which the sixth drain is used to
enrich the subsequent extractions.

Conclusion: The obtained results of the research
show that the extracting of aerial part of capers to
obtain stachydrine, it is necessary to use crushed
plant raw materials with a particle size of 2-5 mm.
80% ethyl alcohol selected as an extractant. The
process should be performed six times at room
temperature for 6 hours.
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P.A.borupos, M.A.A3zu3zoBa, B.H. Axmenos, B.H.Banues, A.3.Canuxos, II.III.Cargynnaes
CAPPARIS SPINOSA S"CI/IMJII/IFI/IHAH CTAXUJIPUH AJIKAJIOUWJIUHHA
SKCTPAKI U KUJIUI KAPAEHUTA TABCUP DTYBUYU OMUJIJIAPHU
YPTAHMIII

Capparis spinosa ycumaueu ep YCMKU KUCMUOAH CMAXUOPUH AIKATOUOUHU DKCMPAKYUS KUTUL

Jrcapaénuea  Xom  AWéHUHZ MAtOdIaHeaHIUK — 0apaxcacu,

opumyeuu mypu 6d KOHYEHMpAayuscu,

IKCMPAKYUSL HCAPAEHUOA2U XApOpam KaOU OMUTLIAPHUHE MAbCUPUHU YPLAHUW HAMUNCATAPY EPUTNUTICAH.
Taanu ubopanap: Capparis spinosa, Ko8yll, XOM auié, IKCMPAaKyus, 3pUmysuu, KOHYeHmpayus,

xapopam, aJZKaJZOM@, MEexXHOI0cUAL.
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P.A.borupos, M.A.A3zu3zoBa, B.H. Axmenos, B.H.Banues, A.3.Canuxos, II.III.Cargyniaes

N3YUYEHUE ®AKTOPOB, BJIUAIOIINUX HA TPOUHECC OKCTPAKIIUH
AJIKAJIOUJA CTAXUJAPUHA U3 PACTEHUS CAPPARIS SPINOSA

Tlpusedenvi pe3ynrvmamul N0 U3Y4EHUIO GIUAHUSL MAKUX (AKIMOPOS, KAK CMenetb U3MenbyeHus Colpbs,
KPAmHOCMb SKCMPAKYuU, a maxdce memnepamypvl Ha poyecc SKCMpaKyuy aikaiouoa CmaxuopuHa u3
HaozemHol yacmu kanepcog komouux — Capparis spinosa.

Knrwoueswie cnosa: Capparis spinosa, cmaxuopu, pacmumenbHoe Cblpbe, IKCMPAaKyus, pacmeopumens,
KOHYeHmpayus, memMnepamypd, aakaioud, mexHoio2usl.

WHCTUTYT XUMUK PACTUTEIBHBIX BEIICCTB
M. akagemuka C.}O. FOnycoBa AH PY3

YAK 615.322+615.254.1

07.09.2017 i.
KaOyJl KWIHHU

O.U. Xynoitbepnues, Y.M. Azuzos, Y.A. Xamxkuena, J.Y. MampxurtoBa
TEXHOJIOI'UA IMTOJIYUEHUSA KATICYJI «OKYCTUM»

Pa3pa60maHa MexXHOo02UsA NOTYUEeHUsl Kancyil «3Kycmww». OnpedefleHbl OCHOBHble mexHolocudecKue

cgolicmea cyocmanyuu u Kancyiupo8anHol MAaccol.

Kniouegvie cnosa: nexapcmeennvie pacmenus, Cyxot IKCMpaxkm « SKyCmumy, cyocmanyus, Kancyuda,

MEXHOI0CUAL.

Pa3pabotka 3dEeKTUBHBIX AUYPETHUICCKUX JIe-
KapCTBEHHBIX CPEJCTB HA OCHOBE MECTHOTO PacTH-
TEJIBHOTO CBIPbS SBISETCS aKTyaJbHON MpoOiaemMoit
(hapmareBTHYE CKOI HAYKH ITO3BOJISIONIASI HIMITOPTO-
3aMEeIIeHHIO MOI00HOTO ACHCTBUS CHHTETHYECKHIX
JIEKApCTBEHHBIX CPENICTB, TAaKUX Kak (Pypocemmu,
BEPOIINHUPOH U Ap. Mcrmoab3yeMble B HacTOsIIee
BpEMsi B KA4eCTBE MOUYCTOHHBIX CPE/ICTB PACTCHUS B
OCHOBHOM HCITONIB3YIOTCS B BUZIE HACTOEB, OTBApPOB,
YTO 3aTpPyAHSAET X MpuMeHeHune. Kpome Toro, cpo-
KW XpaHEeHUs1 HaCTOEeB U OTBAapoOB 2-3 THS.

B I'ocynapcteennom peectpe PY33a 2012 1 o pe-
TUCTPUPOBAHHBIX U pa3pelieHHBIX K MPHUMEHEHUIO
B PecnyOnmuke Y30ekncraH jekapCTBEHHBIX Cpell-
CTBaX, 3apErHCTPUPOBAH JAUYPETUUECKUH JeKap-
cTBeHHBIN npenapar kanedepoH (CanephronumN),
dbupmer BionoricaAG, I'epmanus. JlaHHbBIH Tpema-
par sBIseTCS KOMOMHHPOBAHHBIM JIEKAPCTBOM, CO-
CTOSIIIIUM U3 SKCTPakToB pactenuit: Centauriherbe,
Levisficiradix, Rosmarinifolia, BeillyckaeTcs B BUJE
pactBopa o 50, 100 M u apaxke Ne20x5, «20x6» B
omucrepax [1].

Cpenu AMypeTHYecKHX PaCTUTENBHBIX JeKap-
CTBEHHBIX CPE/ICTB XOTEJIOCH Obl OTMETUTDH UCTIONb-
30BaHHE KOMOMHUPOBAHHBIX IpenaparoB. KomoOu-
HaIMsI HECKOJHKMX aKTHBHBIX BEIIECTB B OHOM
JIEKApCTBEHHOM TIpenapare I03BOJISIET JOOHUTHCS
Oonb1oii () (hEeKTUBHOCTH TEparuu 3a CYeT Pa3Ho-
HaINpaBJICHHOTO ICHCTBUS KOMIIOHEHTOB, a TaKXkKe
TIOBBICHTH €€ 0e301TacHOCTh B CBSI3U C BO3MOXHO-
CTBHIO WCIOJIB30BaHUS OoJiee HU3KUX JO3WPOBOK B
KOMOMHHMPOBAHHBIX Tpenaparax Onarogapsi CHHep-
TU3My UX BO3ACUCTBHUS.
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Ha ocHoOBe Cyxux 5KCTPakTOB H3BECTHBIX U
Pa3peIICHHBIX K HCIOIb30BAHUIO B MEIUIIMHCKOM
MIPaKTUKE OTEYECTBEHHBIX JIEKAPCTBECHHBIX pacTe-
HUHN: TpaBbl SHTAKA JIOXKHOIO, TPaBbl 3PBbI ILIEp-
CTUCTOH, TpaBbl XBOIA MOJEBOTO, TPABbl SIKOPLEB
CTEJIIOIIMXCSI, LBETKH THICSUYEIUCTHUKA TaBOJIO-
JIUCTHOTO, CEMSIH OTYPILIOB, CTOJIOUKHU C PhLIbIIAMHU
KYKYpY3bl U KOPHU COJIOJIKU TOJIOW HaMu ObLI CO3-
JlaH HOBBIM JuypeTuuecKkuil npemnapar [2-3], koTo-
PBI YCIOBHO BHa4alle Ha3BaH «YPOCTUM», TOTOM
— «DKyCTHM».

TexHomoTHs MpenapaToB PaCTUTEILHOTO MTPOUC-
XOXKICHUSI IMEET CBOM OCOOCHHOCTH, CBSI3aHHBIE C
(PM3UKO-XMMUYECKUMH CBOWCTBAMH UCXOIHBIX CyO-
CTaHIIUH, KOTOpPbIC HEOOXOJIMMO YYHTBHIBATH IPH
BBIOOpE BCIIOMOTaTe/IbHBIX BEIIECTB.

HavanbHbIM 3Tanom npu pa3pabdoTKH TeXHOJIO-
UM NOJYYEHUS JIEKAPCTBEHHOIO Mperapara siBis-
€TCSl U3yUCHHUE CTPYKTYPHO — MEXAaHUUYCCKHUX U TEX-
HOJIOTUYECKUX CBOMCTB ACHCTBYIOLIMX BELIECTB, B
3aBUCHUMOCTH OT KOTOPBIX MPECCYyeMbIi MaTepual
MOXeT BecTH ce0st pazHooOpasHo. [1o mokazarensim
TEXHOJIOTHYECKUX CBOWCTB CYOCTaHITUM MOYKHO
MIPOTHO3UPOBATh BHJbI M KOJUYECTBA HEOOXOH-
MBIX BCTIOMOTAaTENbHBIX BEIIECTB, a TAKKE XOI TeX-
HOJIOTUYECKOTO Ipoliecca.

Hccnemyemast Hamm CcyOCTaHIHSI «DKYCTHM»
SIBISIETCS CYMMAapHBIM TPOAYKTOM PACTUTEIHHOTO
MIPOUCXOXKICHUS, O0Nafaromas pa3HOOO0pa3HBIMU
(u3MKO-XUMHUYEeCKUMH cBoiicTBaMu. CyOcTaHIHS
«OKyCTUM» TUIPOCKONMYHA. [UrpoCKONMYHOCTH
UTpaeT BaXHYIO POJIb B MPUTOTOBICHUM TBEPABIX
JIO3MPOBAHHBIX JICKAPCTBEHHBIX (HOPM, COJIEpIKa-



