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SELECTING OPTIMAL MODES OF KNOTWEED RAW
MATERIALS PRESSING OUT AND DEVELOPING TECHNOLOGY
FOR OBTAINING DRY EXTRACT

Abstract. A complex of studies on the choice of optimal conditions for extraction of medicinal plant raw
materials of poultry mountain and the development of technology for obtaining dry extract from plant raw materials
was concluded. There is a tendency to develop resource-saving technologies in ways of creating new drugs from
plant raw materials. This is ensured by the use of various extractants, schemes and extraction modes, using
equipment that can significantly increase the release of radioactive and active substances.Several variants of
extraction of raw materials by the proposed technology using different temperature regimes and time exposures were
studied. We used 40, 50, 60, 70% aqueous solutions of ethyl alcohol as an extractant and determined that 60%
aqueous solution of ethyl alcohol has a better ability with respect to the amount of flavonoid grass red tape to select
the optimal method of extraction of plant raw materials. Quantitative determination of the amount of flavonoids in
the herbs of the red ribbon is made in four Parallels and their metrological characteristics are calculated.According to
the experimental data, the optimal number of particles was 2 mm.

Keywords: Flavonoid, avicularin, hyperoside, quercitrin, isoquercitrin, carotene, rutin.

Introduction

Knotweed, Polygonum aviculare L. is a plant that belongs to the families of alpine fleeceflower
blooming since June throughout the summer. Most of them ripe in the second half of August and the
flowers are small and green. Knotweed has a wide range of biological activities. It is an annual herbaceous
plant up to 30 cm in height, rough, up to 100 cm long. Pale scaly tracheas are observed in the nodes. It is
most common in all the regions of Kazakhstan. They can be found on the roadsides, in plowed places, in
places of walks, in river Sands, in courtyards, in gardens, arrays.

Grass is used for medicinal purposes. The upper part of plants up to 40 cm in length is stocked up
when flowering with a sharp knife or wrapper. The storage term is 3 years [1].

The plant of the knotweed contains flavonoids (avicularin, hyperoside, quercitrin and isoquercitrin),
tannins (up to 0.4%), vitamins (ascorbic acid, up to 0.9% by dry weight, carotene, vitamin K), silicic acid
compounds (up to 4.5%), as well as resins, essential oils, drying, oils, sugar.

It is used for treating colds, bronchitis, pneumonia, pleurisy, cough cracks, bronchial asthma,
pulmonary tuberculosis, insomnia, inflammation of the oral mucosa and red chin, gastritis, dysentery,
liver, gastrointestinal tract, biliary tract, skin diseases, urinary tract burns, rheumatism, wounds.

One of the urgent tasks of modern pharmacotherapy is the problem of choosing medicines of natural
origin for treating the hepatobiliary system. Socio-economic living conditions of the population and
environmental pollution, the use of food containing preservatives, medication without a doctor's
prescription leads to stress on the liver and contribute to the likelihood of the development of certain
diseases.

Currently, the pharmaceutical market is increasing the range of medicines used in treating diseases of
liver and biliary tract, of which there are more than a thousand items. The pharmaceutical industry in

different countries releases hepatoprotective agents of knotweed for treating the liver pathology.
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In recent years the approaches to the development of new products of plant materials have tended to
develop resource-saving technologies, which is ensured by the use of various extractants, extraction
schemes and modes, the use of equipment that allows significant increasing the yield of extractive and
active substances.

The development and introduction into practice of a resource-saving method of extraction (due to the
maximum depletion of raw materials), as well as preparing stable preparations based on plant extracts, is
an urgent task.

The aim of the work is selecting the optimal modes of extraction of the knotweed plant material and
developing a technology for producing a dry extract.

Experimental part

At present there are a large number of various extraction schemes designed to increase the yield of
active substances, to ensure maximum depletion of raw materials and enrichment of the extract with target
biologically active substances (BAS). Among them there is a scheme of extraction of raw materials with
purified water, proposed by Sargin B.V. et al., implemented on examples of raw materials rich in ascorbic
acid (fruits of viburnum ordinary, Viburnum opulus), water-soluble phenolic compounds (weeping birch
leaves, Betulapendula Roth).

The scheme proposed by Sargin B.V. et al., was taken as the basis of our studies with some
modifications. In the variant proposed by Sargin B.V., the general conditions of the primary and
subsequent heating of the extracted plant material are indicated in a fairly wide range of temperatures and
heating time. The cooling conditions are not specified, only the time interval is given, however, the final
temperature of the extracted mixture is not indicated.

Results and discussion

In this regard, several variants of extracting raw materials according to the proposed technology with
the use of various temperature regimes and temporary exposures are given in Table 1.

At stage 3 of the extraction process (initial heating of the mixture) there were selected the conditions
for gradual increasing the temperature from 20 °C to 40 °C by 1 °C and 5 °C in various time intervals.
Further, at stages 4, 6 (infusion of the raw material at a constant temperature), the possibility of extracting
the raw material by holding the extractable mixture at a constant temperature, as well as the possibility of
reducing the extraction time by eliminating this stage, was evaluated.

Table 1 — Selecting an optimal scheme of the raw material extracting

Stage Mode Scheme 1 (n=5) Scheme 2 (n=5) Scheme 3 (n=5)
No.
1 The plant material was The vessel is pre-aged in an oven-thermostat at 20 ° C for 1 hour

placed in a ceramic
vessel.

2. Filled with the calculated volume of the extractant, taking into account the coefficient of absorption of raw
materials
3. The plant material heating | Increasing the Increasing the Increasing the temperature of
temperature of the temperature of the the extracted mixture from 20

extracted mixture from extracted mixture from °C to 40 °C for 2 hours
20 °C to 40 °C within 2 | 20 °C to 40 °C within 2

hours hours
4. Infusion of raw materials | Holding at the temperature 40°C within an hour None
at a constant temperature
5. Subsequent heating With a gradual increase | With a gradual increase | With a gradual increase in
in temperature to 90 °C | in temperature to 90 °C | temperature to 90 °C within 8
within 2-6 hours within 8 hours (by 1°C | hours (by 3°C every 30 min)
every 10 min)
6. Infusion of raw materials | Holding at the temperature 90°C within an hour Without holding
at a constant temperature
7. Cooling Within 6 hours Gradualcoolingfrom90 | At the end of the extraction

°Ct020 °C within 10.5 time, the ceramic vessel was
hours (byl °C every 10 | removed from the thermostat
min) and cooled at room
temperature.
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At stage 5 of the extraction process, the possibility of gradually increasing the temperature of the
extracted mixture from 40 °C to 90 °C for 8 hours, by 1 °C every 10 minutes and by 3 °C every 30
minutes, was evaluated. Later, at stage No. 7, the conditions for cooling the mixture were specified.

Thus, three variants of obtaining water extracts are considered: the first one according to the scheme
described in the patent, the 2" and the 3"by the modified method. In addition, when performing the first
option, cooling was performed without removing the extraction tank from the thermostat, but only turning
it off.

In all three cases, the raw material of knotweed was used in the dry-air state, previously crushed,
mixed and sifted from dust; the first stage for all three extraction schemes was left unchanged.

Table 2 — Comparative assessment of the extractable matters content and the leading BAS groups
in the ready extract and the infusion of knotweed, (M + m)

The studied indicator Water extract Water extractScheme2 | Water extractScheme3 Infusion (n=5)
Scheme 1 (n=5) (n=5) (n=5)
The content of extractives, % 26.4+0.3 28.6+0.4% ** A 14.9+0.03 10.2+0.05
The content of polyphenolic 1.81£0.02 2.0340.02* .2 1.4+0.01 0.9+0.02
compounds in terms of rut in, %
The content of tannins in terms 13.07+0.02 14.01+0.02*.** A 9.86+0.03 6.15+0.03
of gallic acid,%

Note: * - significant difference with infusion (p <0.05); ** - significant difference with the aqueous extract obtained
according to scheme 3 (p <0.05); A - significant difference with the aqueous extract obtained according to scheme 1 (p
<0.05)

Then, to select the optimal method of pressing out the plant raw material of knotweed, we used 40,

50, 60, 70% aqueous solutions of ethyl alcohol as an extractant and found that a 60% aqueous solution of
ethyl alcohol has the best extracting ability with respect to the sum of bird's mountaineer (Table 3) [5].

Table 3 —Selecting the extractant concentration

Ethyl alcohol concentration, % Optical density of the complex with Content of the total flavonoids in the
AICI3/HCI at 411 nm extract, %
40 0.446 0.024 £0.001
50 0.460 0.025+ 0.002
60 0.577 0.031+ 0.001
70 0.419 0.022+ 0.003
80 0.384 0.020+ 0.004

The optimal size of the particles according to experimental data made 2 mm (see Table 4).

Table 4 —Raw material grinding degree

Grass particles size, mm Optical density of the complex with Content of the total flavonoids in the
AICI3/HCI at 411 nm extract, %
1 0.381 0.020+ 0.003
2 0.598 0.032+ 0.001
3 0.420 0.022+ 0.002
4 0.345 0.018+0.004
5 0.488 0.026+ 0.001

From the experimental data it can be seen that as the extraction temperature increases, a proportional
increase in product recovery is observed (Table 5) [5,6]. This indicates that the phenolic compounds in the
grass of a bird highlander easier go into solution at higher extraction temperatures of 40-80 °C and at the
ratio of raw material-extractant 1:15 (Table 6), the duration of extraction is 90 minutes (Table 7).

—— g4 ——
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Table5 -Determining extraction temperature

Extraction temperature, °C

Optical density of the complex with
AICI3/HCl at 411 nm

Content of the total flavonoids in the
extract, %

40
50
60
70
80

0.339
0.355
0.385
0.391
0.405

0.018+0.0002
0.019+ 0.0003
0.020+ 0.0004
0.021+0.0001
0.022+ 0.0005

Table 6 —Selecting the extraction multiplicity and the raw material to extractant ratio

Raw material and extractant ratio

Optical density of the complex with
AICI3/HCl at 411 nm

Content of the total flavonoids in
the extract, g

1:6
1:10
1:15

0.389
0.236
0.161

0.0615 + 0.00004
0.0625 + 0.00005
0.0637 +0.00003

Ta6umua 7 — Selecting the extraction duration

Heating time at the boiling
temperature, min

Optical density of the complex with AICIs/HCI at 411 nm

30 0.233 £ 0.0003
60 0.234 +0.0001
90 0.274 +0.0002

The quantitative determining of the total flavonoids in the grass of knotweed was carried out in four
parallels and their metrological characteristics were calculated. The relative error of determining (g) is 2-
10% at the confidence level of 95[7,8]. The high relative error of a single determination (1) is due to the
fact that in differential spectrophotometry, aliquots of solutions containing substances absorbing in UV
light are taken not only for the tested extract and standard substance, but also for comparison solutions.

Conclusion

Thus, we carried out a set of studies for selecting the optimal conditions for extracting the knotweed
medicinal plant raw materials and developing a technology for producing dry extract from plant raw
materials. The optimal particle size, according to experimental data, is 2 mm, the ratio of raw materials-
extractant is 1:15, the duration of extraction is 90 minutes with 60% ethyl alcohol.

The data presented in Table 2 indicate that the content of extractive substances in the agueous extract
obtained according to scheme 2 is 1.1 times and 1.9 times respectively higher than that in extracts
obtained according to scheme 1 and 3 and the content of extractive substances is 2.8 times higher in the
infusion. At the same time, the content of polyphenolic compounds in terms of rutin (%) in the extract
obtained according to scheme 2 exceeded the content of those in the extracts obtained according to
schemes 1 and 3 and in water extraction of the knotweed raw material is 1.1 times, 1.5 times and 2.3 times
higher, respectively.

A.T. Taku6aesa’, U.B. Kyaakos?, 1.M.CoiabikoBal,
A.C. Kan6acopa’, )K.B. Paxumbepaunona’

'Kaparanpl MEMIIEKETTIK TEXHUKAJIBLIK yHEBepcuTeTi, Kaparauasl, Kazakcran;
2TroMeHb MEMJICKETTIK YHUBEpcuTeTi, TromeHs, Peceit

KBI3BLJI TACITA ©CIMJIIK IMUKI3ATBHIH CHIFBIHJIAY IbIH OHTAMJIbBI
PEXKUMJEPIH TAHJAY KO9HE K¥PI'AK CbIFBIH/bI ATY TEXHOJIOTUACBIH 93IPJIEY

Annotanusi. KpI3bl1 Tacna a9pislik ©CiMIIK MINKI3aTHIH ChIFBIHIAYABIH OHTAHIIbI IIaPTTAPbIH TaHAay OOHBIHIIA
KOHE JIe OCIMJIIK LIMKi3aThlHaH KYPFaK CBHIFBIHIBI Ay TEXHOJIOTHSCBHIH d3ipiieyre 3epTTeyiep KemleHl »Kyprizuui.
OciMIIK MHUKi3aThIHAH )KaHa MpenaparTap Kacay ToCUIIepiHae pecypc YHEMACYIN TEXHOIOTHIAp B! 93ipiey Ypaici
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Oaiikanmanmel. By opTypii  BKCTpareHTTep[l, OKCTPAKUMSAHBIH CXEMajapbl MEH pEeXHUMJIEpiH KOJJaHyMeH,
SKCTPAKTUBTIK JKOHE ocep eTyIIi 3aTTapiblH ILIBIFYBIH €AJyip Jopekesie apTThIpyFa MYMKIHIIK OepeTiH
anmapaTrypaHbl MaiilalaHyMeH KaMTaMachl3 eTiiefi. Op-TYpil TeMIepaTypalblK PEeKUMIEPAl KOHE YakbITIIa
SKCTIO3ULMSUIAPABI KOJIAaHa OTBHIPBIN, YCHIHBUIFAH TEXHOJIOTHS OOMBIHINA IIMKI3aTThI AKCTparupieyniH OipHemie
HyCKachl 3epenenai. Kp3pu1 Tacna eciMaiK IUKI3aThIH CHIFBIHIAYABIH OHTAMIIBI SAICIH TaHJay YLIIH OI339KCTpareHT
petiaze 40, 50, 60, 70% >Tun cUpTIHIH Cy epiTiHAUIEPiH maiamasabl koHe 60% 3TN CHUPTIHIH Cy epiTiHxici
KBI3pII Tacma mmie0i (TaBOHOMAIHIH COMAchlHA KATBICTBI CH JKaKChl aJaThblH KaOiNeTTUTKKE We eKeHMIriH
aHbIKTabl.KpI3bIT Tacma menTtepiHieri (IaBOHOMATAPIBIH COMACHIH CaHIBIK AaHBIKTAY TOPT Iapajuieible
KYpri3iieni >kKoHE OJIapAbIH METPOJOTHSIBIK CHIIaTTaMalaphl ecentenminemi. ToxipuOemnmik mepekrep OOWBIHIIA
OeNImIeKTepAiH OHTAWIBI Memepi 2 MM, IIFKi3aT — 3KCTPAareHT apakaTblHachl 1: 15, skcTpakmms y3akTeirsl 90
MHUHYT, 9KCTPareHT KOHIeHTpanuschl 60% 3Thi COUPTIH KYpabl.
Tyiiin ce3nep: daaBoHOM,aBUKYIISIPHH, THIIEPO3H, KBEPLUTPHH, N30KBEPLUTPUH, KAPOTHH, PYTHH.

A.T. Takuo6aesal, U.B. Kyaakos?, I.M.CoiabikoBal,
A.C. Kanb6acogral, )K.B. Paxumbepaunona’

!KaparanquHCKMi TOCyIapCTBEHHBIN TEXHUYECKUH yHUBepcHTeT, Kaparanna, Kasaxcran;
2TioMeHCKuUii rocyjapcTBeHHBIN yHuBepcuTeT, TroMens, Poccus

BBIEOP OIITUMAJIBHBIX PEXKUMOB OTXKUMA PACTUTEJIBHOI'O CBIPBA IITUYBEI'O I'OPHA
N PABPABOTKA TEXHOJIOI'NHX INIOJYYEHUA CYXOT'O OKCTPAKTA

Annoranus. [IpoBesieH KOMILIEKC UCCIEAOBaHUI 110 BEIOOPY ONTUMAJIBHBIX YCIOBHH OT)KUMA JIEKaPCTBEHHOTO
PaCTUTENBHOTO CBHIPbsl ITHYLETO roplia U pa3paboTKe TEXHOJIOTUH MOIyYSHHUS] CYXOT0 IKCTPAKTa U3 PaCTHTEIHLHOTO
ceipbsi. HaOnromaeTcst TeHIeHIMs pa3pabOTKH pecypcocOeperaromx TEXHOJOTHH B CIIOCO0aX CO3JaHUS HOBBIX
NpenapaToB W3 PACTUTEIBHOTO CHIPb. DTO OOECIEeYMBACTCS NMPUMEHEHHEM Pa3JIMUHBIX HKCTPArCHTOB, CXEM U
PEKHUMOB KCTPaKIMHU, MCIIOJIL30BAHUEM allapaTypsbl, IO3BOJISIIONICH B 3HAYUTENHLHON CTEINIEHH MOBBICUTH BBHIOPOC
panMoaKTHBHBIX M JAEHCTBYIONIMX BellecTB. M3ydeHbl HECKOJBKO BAPHAHTOB JKCTPArMPOBAHMS CHIPBS IO
TIPEATI0KEHHON TEXHOJIOTHH C MCTIOJIb30BAHUEM Pa3IMYHBIX TEMIICPaTypHBIX PEXUMOB M BPEMEHHBIX HKCITO3UINH.
[ITrumii ropen anst BEIOOpPAa ONTHMAJIBHOTO METOAA OTXKMMA PACTHTENIBHOTO CHIPbS HCIIOIH30BAJIM B KAaYECTBE
skctpareHta 40, 50, 60, 70% BOAHBIX PacTBOPOB ITHIOBOTO CHMPTA U ompeaenund, 4ro 60% BOIHBIA pacTBOp
STWIOBOTO CHMPTA 00JamaeT JydmIiel CHOCOOHOCTHIO OTHOCHTENFHO CyMMBI (pJlaBOHOMJIA TPaBbl KPAacHOW JICHTHI.
KonmuectBeHHOE oOmpeseneHre CyMMBbl (JIABOHOMIOB B TpaBaX KpacHOM JIGHTHI MPOM3BOAUTCS B 4YETBIPEX
napajuleNisix ¥ pPacCYMTBHIBAIOTCS HMX METPOJIOTMYECKHE XapaKTepHUCTHUKH. [10 ONBITHBIM JaHHBIM OINTHMAJIbHOE
KOJIMYECTBO YaCTHI] COCTABHMJIO 2 MM, COOTHOIIEHHE ChIPbS — IKCTpareHTa 1: 15, MpoaoIKUTENbHOCTh IKCTPAKIIMU
90 MHUHYT, KOHIIEHTpanus 3KcTpareHTa 60% 3TUII0OBOTO CIHpTA.

KoaroueBble ciioBa: (1aBOHOU/I,aBUKYJISIPUH, THIIEPO3U/1, KBEPLMTPUH, H30KBEPLIUTPHH, KAPOTHH, PYTHH.
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