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ABSTRACT

The research of technological characteristics of yellow bedstraw materials has been conducted. The main
technological parameters of the plant product have been determined and their interconnection with different
technological processes has been established. The obtained results have been used to develop the hardware design
technology of herbal medicine produced from the aerial parts of yellow bedstraw.

Keywords: yellow bedstraw Galium verum L.), technological characteristics, fractional conipos, bulk density,
flowability.

INTRODUCTION

Modern development of pharmaceutical science dmmed to introduction of many drug products inte th
Ukrainian market, but only few of them are of plamigin [1]. From the point of view of consumers, well as
many scientists, herbal remedies are in great dérdaa to its advantages over synthetic drugs [2C8hsidering
the provisions [4], the development of new drugsusth be conducted on a high level.

It is commonly known, that modern medicinal produshould be developed in accordance with applicable
regulatory documentation [1], but the creation eftfal medications has its own peculiarities. Fafsall, the plant
material that is a source of biologically activdstances (BAS) serves at the same time as oneeak#sons of
microbial contamination of the finished productsiother important aspect of the phytochemical prtdods the
quality indicators of raw material that greatly eaff the economic efficiency of technology of theafi product
output.

With the development of pharmaceutical science,yrsmentific papers devoted to finding promisingises of
receiving BAS with predetermined pharmacologicaivity and minimal contraindications. The phytocdexes
excretion technologies, as well as individual cooqts, become more comprehensive.

Production of new herbal medications from domestie materials is one of the key directions of th&t&Sprogram
of import substitution [5]. Therefore the implemeoit raw materials complex processing and applicatid
advanced world technologies are priorities to theytepchemical research. These measures will increébse
profitability of herbal medications production. Oagsuch technological methods is solvent extractiosub- and
supercritical regimes [6].

Analyzing the importance of new herbal medicatienaloping we stopped at the herb of yellow beds{@alium

verum L.), to which during many years it has beemaded many works [7, 8]. However, since the momérgn we
have received this work to release, we have noh ieend information about technical characterisésearch of
areal parts of yellow bedstraw in none availalikrdiry source. Also there are no data about thaeidn of yellow
bedstraw parts liquefied with freons. So the puepaisthis work is to study the main technologida@cteristics of
herb of yellow bedstraw raw materials.
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EXPERIMENTAL SECTION
The objects of study were samples of crushed drézlis of yellow bedstraw of 2007, 2008, 2009, 2840 2011
years of collecting, harvested during flowering Roltava, Sumy and Kharkiv regions. Crushing of theed
materials was made in a blender and in the indglgguipment [9-11].

The fractional composition was determined afterftmeous method [12].

Determination of weight loss during the drying waade by the gravimetric method according to the ,SED.32
[13, 14]. The weighted amount was 1 g.

Flowability of crushed samples was studied by tle¢hmd of SFU, 2.9.16.
Bulk density to the shrinkag®, and after the shrinkag®.s, the volume of researched objects after the sagak
V10, Voo has been determined in accordance with the SEJ1L2in the weighted amounts of 50 g. The capacity

for shrinkage was calculated by the differengg-Wsq.

Hausner’s ratio (HR) and Carr’s index (Cl) of saegplvere calculated by the formula [15,16]:

HR =
p1250
and
C|:(fﬁ@21£ﬁJxloo%.
101250

The apparent density has been determined as follows. The exact weigbamples, approximately 5 g was dipped
into the flasks with volume of 25 ml. From the dpomm glass it has been add hexane or methylengidalto the
mark, then the apparent dengiphas been calculated as follows:

p_L
° 25—\’

S
where: m - exact weight of raw material, g;-Wolume of poured solvent, ml.

TheP,, porosity has been calculated with the divergerfi@pparent and bulk density:

Pm :M'

Po

The Py, porosity has been calculated after the formula:

=,0 ~ o
p 1

R

Where:p — the true density of plant tissue which is 1,5h§[17].
RESULTS AND DISCUSSION

The experimental data of fractional compositioredaination in raw material according to the collegtyears are
represented at the figure 1 and in the table 1.
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Fig. 1 Fractional composition of the raw materialssamples according to the years

Fractional composition with the particle size 055 mm, % is represented in the table 1.

Table 1. The results of fractional composition detenination with the particle size 0,5 - 1,5 mm of tk raw materials samples, crushed
with the various methods

Collection Raw material, crushed in Raw material, crushed at the roll mill 1 Raw material, crushed at the roll mill 2
year blander, % time, % times, %
2007 49,950 71,881 77,956
2008 47,990 74,159 75,754
2009 42,131 71,598 78,450
2010 44,420 72,059 74,187
2011 44,044 71,687 75,694

Table 2 Results of technological characteristic resrch of the raw material samples, crushed in blaret

Technological parameter Raw material crushed in blander

2007 2008 2009 2010 2011
Humidity, % 6,51+0,32 7,27+0,37 8,51+0,55 7,16+0,72 6,96+0,44
Flowability, s/100 g Absent Absent Absent Absent Absent
Bulk densitypy, g/cnt 0,168+0,0044| 0,170+0,0058| 0,174+0,0043| 0,178+0,0074| 0,169+0,0031
Volume Vio,cm® 254+0,5 258+0,5 263+0,5 255+0,5 260+0,5
Volume Vsgo,.cn? 232+0,5 236+0,5 240+0,5 233+0,5 238+0,5
Volume Viosocm® 230+0,5 234+0,5 238+0,5 231+0,5 235+0,5
Shrinkage ability, crh 22+0,5 22+0,5 23+0,5 22+0,5 22+0,5
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Information about determination of humidity, flowitly, bulk density and shrinkage ability of thesearched
samples of raw materials is represented in thet2p8 and 4.

Table 3 Results of technological characteristic resrch of the raw material samples, crushed at theotl mill 1 time

Technological parameter

Raw material samples, crushed at the roll milhieti

2007

2008

2009

2010

2011

Humidity, %

7,14+0,62

7,85+0,14

8,89+0,57

8,01+0,34

7,63+0,29

Flowability, s/100 g

132,45*+0,53

133,54*+0,27

134,24*+0,42

125,67*+0,47

133,21*+0,29

Bulk densitypy, g/cn?

0,221+0,0036

0,224+0,0081

0,211+0,0061

0,215+0,0058

0,222+0,0024

Volume Vio.cm® 222,5+0,5 220+0,5 217+0,5 219+0,5 218+0,5
Volume Vsgo.cm® 185+0,5 182+0,5 179+0,5 180+0,5 180+0,5
Volume Vigsocm® 176+0,5 177+0,5 173+0,5 174+0,5 173+0,5
Shrinkage ability, crh 37,5+0,5 38+0,5 38+0,5 39+0,5 38+0,5

* - only with the powered on vibration motor

Table 4 Results of technological characteristic remrch of the raw material samples, crushed at theofl mill 2 times

Technological parameter

Raw material samples, crushed at the roll milhzes

2007 2008 2009 2010 2011
Humidity, % 7,33+0,35 7,95+0,53 9,13+0,25 8,11+0,31 8,02+0,46
Flowability, s/100 g 124,99*+0,61| 124,16*+0,43| 115,25*+0,21| 113,90*+0,52| 104,81*+0,47
Bulk densityps, g/cn? 0,22340,0023| 0,224+0,0043| 0,224+0,0054| 0,228+0,0026| 0,227+0,0039
Volume Vio.cm® 219,540,5 221,5+0,5 219+0,5 222+0,5 221+0,5
Volume Vsgo.cm® 181,5+0,5 182,5+0,5 180+0,5 182,5+0,5 181+0,5
Volume Viasocm® 180+0,5 181+0,5 178+0,5 181+0,5 178+0,5
Shrinkage ability, crh 38+0,5 39+0,5 39+0,5 40+0,5 40+0,5

* - only with the powered on vibration motor

The results represented at the tables 2-4 andeaFith 1 show that the herb of yellow bedstrawshad by the
methods mentioned above has the various indexableotechnological characteristics. The average ecindf
humidity in raw material, crushed in blander, a tbll 1 time and 2 times were 7,29, 7,90 and 8,11%

The average bulk density of yellow bedstraw rawemals, crushed at the roll 2 times was higher tiensamples
crushed at the roll 1 time and in the blander, wad 0,230, 0,220 and 0,174 gffable 2 - 4).

The experimental data of apparent density, poroaity pore volume determination of yellow bedstraw r
materials according to the collection years areasgnted at the Fig. 2, 3 and 4.

2007

2008

2009

2010

2011

Definitions of apparent density of yellow bedstraw raw materials according
to the collection years, determined by hexane and methylene chloride
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Fig. 2 Definitions of apparent density of yellow béstraw raw materials according to the collection yars, determined by hexane and
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Definitions of P,, porosity of yellow hedstraw raw materials according to the
collection years, determined by hexane and methylene chloride
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Fig. 3 Definitions of P,, porosity of yellow bedstraw raw materials accordig to the collection years, determined by hexane and
methylene chloride

Definitions of P, porosity of yellow bedstraw raw materials according
to the collection years, determined by hexane and methylene chloride
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Fig. 4 Definitions of P, porosity of yellow bedstraw raw materials accordig to the collection years, determined by hexane én
methylene chloride

The average values of the porosity of yellow bedgtraw materials crushed in blander, at the roll infime and 2
times were 0,825, 0,816 and 0,819. The porositgdép from the number of factors, including therdistion over

the sizes and the forms of particles and also twercharacteristics of pycnometric liquid and theasurement
method [18]. For example the researches [19] exadnihe positive relationship between the averadeevaf

particles and between the porosity.

The differences in the technological charactesstietween the raw material samples, which have ég@mined in
this research first of all depend from the fracéibcontent with the particles volume of 0,5 -1,5 nand also from
the original calculation of the apparent densitygsity and pore volume.

We should pay attention to a such technologicalofaas flowability. The importance of fluidity fahe plant
material allows to estimate it flow ability in theertical direction during the technological opevas [17]. The
fluidity estimation in the technology of the medicemedies can be made by the different ways. Bssitie
definition of the friction slope corners by thetatar dynamic way using the various hardware aftlare there is
the calculation method trough the Hausner’s ratid G@arr’s index [20, 21].

Nowadays HR and Cl method is widely used for tloavéibility characteristic of the crushed raw maitsria the

many technological operations [22-26]. HR <1,25datks on the loose powder, while as > 1,25 cofitine bad
flowability.
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The lower CI the better the fluidity characteristi€or example the index 5-15 shows the excellgl6 shows the
good, 18-21 shows the satisfactory and > 23 thefloadhbility. The results of HR and CI calculatiof the raw
materials samples crushed by the various waysepresented at the table 5.

HR and CI can be used for the flowability forecagtiHowever HR and CI are criticized sometimessgite of the
fact that their relations with fluidity are empigity received and as the such which have not teer#tical grounds.
Nowadays the using of factors is continuing becahse2quipment necessary for the analysis perfocenénrather
cheap and the technics is simple in employment.

Table 5 The calculation results of the Hausner’s rigo and Carr’s index of the raw material samples cushed by the various methods

Raw material Raw material samples, Raw material samples,
Collection year crushed in blandef crushed at the roll mill 1 time crushed at the roll mill 2 times
HR Cl HR Cl HR Cl
2007 1,304 23,333 1,304 23,305 1,262 20,746
2008 1,254 20,282 1,298 22,966 1,270 21,230
2009 1,208 17,235 1,394 28,270 1,281 21,918
2010 1,225 18,345 1,351 25,969 1,254 20,250
2011 1,263 20,808 1,313 23,858 1,277 21,707

The flow ability of plant material depends from sffactors the principle of which is the form of figes (ideally
spherical), the size of particles and also thetaddof lubricants or granulation.

On the basis of the data from the table 5, the HiR@I values correspond to the powder with the flmdability.
However for the preparation of the raw materialr&otion with the liquefied gas the meaning of rawtenial
fluidity has a secondary character in comparisoth e factor of the ability shrinkage because ¢hé&ractor
download with the raw material can be made withhték of vacuum or with the extraction cartridgeenthe raw
material is loaded manually using the additionatmang [17, 27]. Besides it is impossible to achiéive spherical
form of particles for the plant material which éated with the anatomical characteristic of ttet tme [28].

Therefore, at the base of the researches it has éetermined the main technological characteristicgellow

bedstraw with the aim to find the parameters of gheeral technological equipment and also the ehoicthe

crushing and preparation method of the raw matet@lthe extraction process by the liquefied gde fiesults of
this research have been used for the developmehedierbal medicinal products industrial technglagthe base
of yellow bedstraw.

CONCLUSION

It has been examined the influence of the fractionmposition and the humidity at the bulk densitd flowability
of yellow bedstraw crushed with the different methoAt the base of the results of our own researalne also the
information which we have found in the literatutevas established that the factors which have thatgnfluence
at the technological parameters of yellow bedstigthe humidity and the size of particles of theeaached
materials. Also it has been established that thasmmement methods have the influence on the meariitige
technological factors. However the difference ia theaning of some factors is in the unreliable ddpace so the
use of figures of the technological parameters icdlnence at the calculation of the material bataraf the
extraction process and as a result the efficierdyce at the cost value increase of the herbalaimadliproducts
manufacture.
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