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INFLUENCE OF TIME FACTORS, PLACE OF HARVESTING AND HARVESTING TECHNOLOGY
ON THE CONCENTRATION OF FLAVONOIDS IN MEDICINAL PLANT RAW MATERIALS

The article provides information on the studies of the content of biologically active substances in medicinal plant raw materials.
The main goal was to analyze the influence of time, place of harvest and harvesting technology on the concentration of flavonoids in
medicinal plant raw materials.

All medicinal plant raw materials were harvested in the Chernihiv region. The following plants were taken as a basis: St. John's
wort (Hypericum perforatum L.), tansy (Tanacetum vulgare L.), sand cumin (Helichrysum arenarium (L.), Moench). The study was
conducted in three stages (material collection, drying, extraction, analysis). The collection of material, according to the goal, was
carried out in different ecological zones at different stages of flowering. Drying was carried out according to the requirements of
each vegetable raw material. Each sample was collected and dried separately to obtain a more accurate result. The extraction was
performed according to the methods. Measurement of flavonoid concentration was performed using special equipment, in particular
a spectrophotometer. The statistical method of calculation and the method of mathematical modeling were used to form differences in
the concentrations of biologically active substances in medicinal plant raw materials. First, the percentage of the total concentration
of flavonoids in medicinal plant raw materials was displayed, then the percentage by which there was a decrease or increase in
biologically active substances in relation to the control indicator.

During the study it became known how much the raw material loses its biological properties and whether it is appropriate to use it in
the preparation of drugs. The results are presented in the tables. According to the results of the study, intermediate conclusions were made,
which shows that each of the studied factors influenced the concentration of biologically active substances in medicinal plant raw materials.

Key words: biologically active substances (BAS), flavanoids, medicinal plant raw materials (MPRM), St. John's wort (Hypericum
perforatum L.), tansy (Tanacetum vulgare L.), sand cumin (Helichrysum arenarium (L.), Moench), harvesting technology,
spectrophotometry.
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BIL/IAB ®AKTOPIB YACY, MICLISI 3BUPAHHS TA TEXHOJIOT Ti 3ATOTIBJII
HA KOHHOEHTPALIIO ®JIABOHOIAIB Y JIIKAPCBKIU POCJIMHHIN CUPOBUHI

Y emammi naseoeno ioomocmi npo 0ocnioxcenns emicmy 0iono2iuHo GKMUBHUX PEHOBUH ) TIKAPCHKIL poCcauHHill cuposuni. OcHos-
HOW Memoto OY1I0 NPOaHANi3yeamu 6NIUe Yacy, Micys 30UpanHs ma mexHono2k 3a20mieii Ha KOHYEHMPAayilo (PrasoHoiI8 y NIKAPCbKIill
POCIUHHIL CUPOBUHI.

Bea nikapcoka pocnunna cuposuna sacomosnanacsa Ha mepumopii Yepniciscvkoi oonacmi. 3a ocHogy Oyau 63ami maxi pociuHu.
36ipodit 3euuatnu (Hypericum perforatum L.); nusicmo seuuaiine (Tanacetum vulgare L.); ymin nickosuii (Helichrysum arenarium
(L.), Moench). [ocrioscenns npogoounocs y Oexiivka emanie (30ip mamepiany, 6UCYULYBAHHS, eKCMpaKyis, ananiz). 36ip mamepi-
any, 32i0H0 00 NOCMABIeHOi Memu, NPOBOOUECA Y PIZHUX eKONO02IUHUX 30HaX Y pi3ui emanu ysiminua. Bucywysanusa npogoounocs
32i0H0 00 8UMO2 KOJICHOT pOCIUHHOT cuposunu. Kodcen 3paszok 3oupagcs ma sucyuty6ascs okpemo ons OmpuManis 0inbul movHo20
pesynvmamy. Excmpakyis npogoounacs 32i0Ho 00 memoouk. Bumiprosanus konyenmpayii ¢pragonoioie npogoounocs iz 3acmocy-
BAHHAM CHeYianbHO20 0ONAOHANHA, 30KpeMa cnekmpodomomempa. Jlia popmysanna pisnuys y KoHyenmpayiax 6ionoeiuno akmus-
HUX PeYOGUH Y TIKAPCHKITi POCIUHHIL CUPOBUHI OYNIO BUKOPUCTIAHO CIAMUCIUYHUE MEMOO NIOPAXYHKY Md Mmoo MaAmeMamuiHo20
mooentoganus. Cneputy, 8i000paxicanocs 8i0comkoge Cnig8iOHOWEHHS 3A2a1bHOI KOHYeHmpayii (hnasoHoioig y NiKapcoKill pocaut-
Hill CUPOBUHI, NOMIM 6I0COMOK HA AKUU 8i00Y10Cs 3MeHUeH A, ad0 30inbuleHHs 0i0N102IUHO AKMUBHUX PEUOSUH NO 8i0HOUEHHIO 00
KOHMPONbHO20 NOKAZHUKA.

11i0 uac docnioswcenHs cmano 6i00MO HACKIIbKU CUPOBUHA 8MPAUAE 80T OION02IYHI 61ACMUBOCH MA YU OOYLILHO iT GUKOPUCTNOBY8A-
mu y npueomyeanti nixis. Pesynomamu npeocmasneni y madnuysax. 3a pe3ynomamamu 00CHiOHCeH s 3p0ONEH0 NPOMIXHCHI GUCHOBKU, O
BUOHO WO KONHCEH OOCTIONCYBAHULL PAKMOP GNIUHYE HA KOHYEHMPAYitO Oi0N02IYHO-AKMUGHUX PEYOBUH 6 JIIKAPCHKI POCIUHHIN CUPOGUHL.

Knrwouosi cnosa: Oionociuno axmueri peuosunu (bAP), ¢pnasanoiou, nikapceka pociunna cuposuna (JIPC), 36ipobii 36uuaiinuil
(Hypericum perforatum L.); nuscmo 3euuatine (Tanacetum vulgare L.); ymin nickosuii (Helichrysum arenarium (L.), Moench) mexnonocis
3aeomieni, cnekmpogomomempis.
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Medicinal preparations, prepared on the basis of
medicinal plants, occupy an important place in the modern
pharmacopoeia. The health of modern man significantly
depends on the quantity and quality of biologically active
substances (BAS) of plant origin. Therefore, their use is
one of the most important alternative methods of human
recovery and prevention of the most common diseases.
At the same time, today there are a number of problems
associated with the gathering and billet of medicinal
raw materials. Thus, at the points of reception of such
raw materials it is not always possible to assess the
level of compliance with all necessary standards of the
gathering and procurement of medicinal plants, which
will subsequently affect the quality of both medicinal kits
and plant-based medical preparations.

The purpose of our research was to establish the
dependence of the processes of accumulation of
flavonoids in medicinal plants from some factors,
primarily on the time of harvesting of medicinal raw
materials, from the place of gathering and the technology
of harvesting.

Material and methods of research. To analyze
the content of biologically active substances (BAS) we
took 3 medicinal plants: St. John’s wort (Hypericum
perforatum L.), tansy (Tanacetum vulgare L.) and
sand cumin (Helichrysum arenarium (L.), Moench)
(Georgievsky, 1990, pp. 101-107).

Quantitative reflection of the amount of flavonoids
in plant raw materials was performed according to the
method. For analysis, the upper parts of the St. John’s
wort (approximately 15 cm from the top of the bush)
and flowering inflorescences of tansy and cumin were
gathered for analysis.

4 main criteria were used for the study:

1. Time (seasonality) — raw materials were collected
at the beginning and end of flowering.

2. Place (ecological zone) — raw materials were
procuremented in clean zones (forests, meadows, fields)
and contaminated zones (near roads, industrial centers).

3. Technology of the procurement — raw materials
were dried in accordance with all rules and instructions
(without violations), raw materials were dried in the
sun, without following the correct terms and rules
(violations).

4. Control indicator — raw materials that were
procuremented and dried at the beginning of flowering,
in a positive ecological zone and without violations of
harvesting technology (Evstafiev, 2014, pp. 21-23).

Research results and discussion. Flavonoids
are derivatives of phenolic compounds. There are
yellow or brown plant pigments, and also have
various phytotherapeutic effects. The most famous
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phytotherapeutic flavonoids are rutin, gershidine,
hyperoside, quercetin (Nosal, 1964, pp. 298). Flavonoids
have a wide range of effects on various human biological
systems: antispasmodic (affect the tonic function of
smooth muscles), angioprotectors (strengthen the
vascular wall and reduce capillaries), choleretics
(promote the outflow of bile), diuretic effect (expansion
of the kidneys vessels), antiulcer effect (weakening of
spasm of intestines) (Sereda, 2006, pp. 28-38). Since
rutin is one of the main flavonoids, which are largely
available in the studied plants, it was decided to use this
substance.

The parameters of extracted flavonoids from the
dried herb of Hypericum are presented in the table 1.

Table 1
Extraction rates of flavonoids from dried
Hypericum perforatum L. in terms of rutin

Time Place Technology
Benchmark (end of (bad ecological (not
flowering) zone) sustained)
7.790% 6.896% 7.151% 6.385%
100% 12% 8.2% 18.1%

Analysis of the obtained data showed that each
criterion affected the concentration of flavonoids in plant
raw materials. The violation of billet technology is the
biggest (with a difference of 1,405%) and time (with a
difference of 0.894%), a decrease of 18.1% (technology)
and 12% (time), respectively.

The results of determining the concentration of
flavonoids from dried flowers of tansy Tanacetum
vulgare L. are presented in the table. 2.

Table 2
The results of determining the concentration of
flavonoids from dried flowers of tansy Tanacetum
vulgare L. in terms of rutin

Time Place Technology
Benchmark (end of (bad ecological (not
flowering) zone) sustained)
7.279% 6.768% 5.747% 5.363%
100% 7% 21% 26.4%

As can be seen from table. 2, the largest violations
procurement technology (with a difference of 1,916%)
and location (with a difference of 1,532%), a decrease
0f 26.4% (technology) and 21% (location), respectively.

Data on the concentration of flavonoids in the flowers
of sand cumin Helichrysum arenarium (L.) Moench are
presented in table. 3.

According to the results of research it was found
that the most important factor was the violation
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of procurement technology (with a difference
of 1.01%), the criterion of place slightly less
affected the result (with a difference of 0.379%), a
decrease of 10.9% (technology) and 4.1% (place),
respectively, and the place of collection has little
effect on the level of accumulation of flavonoids in
the studied plants.

Table 3
Isolation of flavonoids from dried flowers
of sand cumin Helichrysum arenarium (L.)
Moench in terms of rutin

Conclusions

Thus, we found that each of the study criteria
negatively affected the concentration of flavonoids
in medicinal plant raw materials. Obviously, the
most important requirement in the collection
and procurement of medicinal raw materials
is compliance with all technological standards,
especially the technology of drying medicinal
plants. The results of research confirm the fact that
drying in the sun without following the deadlines
and clear instructions have a much worse effect on
the concentration of biologically active substances

Time Place Technology | than the ecological zone or seasonality of flowering.
Benchmark | (end of | (bad ecological (not Therefore, further studies of the dependence of the
— ﬂowcirmg) 82;);1:; s‘g;‘;’;d) processes of accumulation of flavonoids in medicinal
: : : plants on the harvesting technologies are promising.
100% — 4,1% 10.9%
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